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(54) Management and distribution of electronic media 



(57) A method of managing media components is 
described. The method provides a common archival 
model (27) utilising a scoping hierarchical relationship 
defined by metadata associated with data entities. The 
data entities are persistently held on a storage device 



and referenced In an abstract manner by the metadata 
(25). Management metadata provides details of the his- 
tory of the actions taken in relation to the content as a 
data object whilst content metadata provides informs* 
tion relating to the nature of the content Itself. 
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Description 

[0001] Th® present invention relates to the management and distribution of electronic media particularly, although 
not exclusively, over a network. 

5 [0002] With the advent of the computer and particularly the networking of computers, the ability of organisations and 
Individuals to rapidly generate, store, access and process data has Increased dramatically. In the case of many organ- 
isations, the ability to manage and leverage data has become a central aspect of their business. 
[0003] Not surprisingly, considerable effort and development has occurred In those computational and software fields 
related to the generation, storage, accessibility and processing of data. Nevertheless, It has been the case that as 

10 organisations have moved to a distributed architecture paralleling the development of the Internet, the complexity 
involved in providing solutions across different platforms and operating systems has become ever more challenging. 
Consequently, developers have tended to concentrate on limited solutions for preferred platforms and operating sys- 
tems. Similarly, organisations have sought to standardise the tools they use to leverage data. 
[0004] Unfortunately, the pull exerted by those distributed computing models currently finding favour Is in direct con-' 

is tradtetion to the solutions adopted by the majority of developers and those responsible within organisations for the 
selection of tools. Consequently, the management and distribution of data, particular of high value media content re- 
mains problematic. 

[0005] Thus, according to one aspect of the present Invention, there is provided a method of creating an archive In 
a content repository system comprising a storage device for a plurality of persistent data entities, each entity having 

20 a predetermined level of scope such that within a set of related data entities, the scope of an entity at a higher level 
encompasses the scope of related entitles at a lower level of scope, and an interface linking said device to one or more 
external agents operable to interact with said entities, the method comprising establishing a set of entities at a first 
level of scope Including an entity representing particular content and an entity representing metadata Illustrative of said 
particular content, wherein each said entity Includes within its scope a pair of entities at a second lower level of scope, 

25 of which pair one entity is Indicative of physical data corresponding to a representation made by a said entity of said, 
first level of scope and the other contains management metadata relating to said physical data. 
[0006] Thus, the metadata representing content describes the qualities and characteristics of the Information con- 
veyed by the content. In contrast, the management metadata portrays the history of the content Including, but not 
limited to retrieval, access, modification, sharing and revision events. Where such metadata Is utilised by an agent or 

30 other external process, then the transfer or instantiation of the metadata is carried out in accordance with a predeter- 
mined common standard such as, for example, an extensible Mark-up Language (XML) instance. Conveniently, where 
the metadata relates to said one entity falling within the scope of said entity representing metadata Illustrative of said 
particular content, then the same common standard may be used for storing the metadata namely an XML instance, 
for example. In this manner, It remains possible for any suitable agent to carry out storage and retrieval operations In 

35 relation to both content and management metadata and further allows the resolution of management metadata from 
entities of higher levels to entities of lower levels. 

[0007] According to a further aspect of the Invention, there is provided an archival system comprising a storage- 
device for a plurality of persistent data entities, each entity having a predetermined level of scope such that within a 
set of related data entities, the scope of an entity at a higher level encompassing the scope of related entitles at a lower 

40 level of scope, and an interface linking said device to one or more external agents operable to interact with said entities 
via a processor, the processor being operable to establish a set of entities at a first level of scope including an entity 
representing particular content and an entity representing metadata illustrative of said particular content, wherein each 
said entity includes within Its scope a pair of entities at a second lower level of scope, of which pair one entity is 
Indicative of physical data corresponding to a representation made by a said entity of said first level of scope and the 

45 other contains management metadata relating to said physical data. 

[0008] Preferably, the system Is capable of both retrieving and utilising Inherited metadata of said entities as well as 
being able to differentiate inherited from specific metadata in relation to an entity. Conveniently, the system is free to 
organise the physical storage of the entitles to suit a particularly repository which may be distributed over a number of 
storage devices. The devices may be networked and may comprise a portion of a fixed and/or mobile network. 

so [0009] Thus, according to a yet further aspect there is provided a terminal for connection to a network Including a 
storage device for a plurality of persistent data entitles, each entity having a predetermined level of scope such that 
within a set of related data entitles, the scope of an entity at a higher level encompassing the scope of related entities 
at a tower level of scope, and a processor linked to an interface, said terminal comprising an agent software process 
operable to generate a request for delivery to said interface and to receive a response therefrom thereby Interacting 

55 with said entities, wherein said processor is operable to establish a set of entities at a first level of scope Including an 
entity representing particular content and an entity representing metadata illustrative of said particular content, wherein 
each said entity Includes within its scope a pair of entitles at a second lower level of scope, of which pair one entity Is 
Indicative of physical data corresponding to a representation made by a said entity of said first level of scope and the 
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other contains management metadata relating to said physical data 

[0010] Inordertounderetandthepresentlnventionmorefulty^ 

by way of example and with reference to the accompanying drawings, in which: 

5 Figure 1 Is a block diagram of a network operating in accordance with a framework of the Invention; 

Figure 2 is a schematic diagram Illustrating the components of the framework of Figure 1 ; ^ 

Figure 3 is a block diagram of an identity architecture of the framework of Figure 1 and 

Figure 4 is a block diagram of a registry service of the framework of figure 1 . r . 

10 [0011] It should be noted that in order to Improve the readability of the specification, portions of the description 
relating to the embodiment described below have been Included as Appendices I to V. Where appropriate, reference 
has been made to a relevant Appendix. It will, of course, be understood by those skilled In that art that that the Appen- 
dices are Intended to form part of the present disclosure. 

[0012] A network 1 Includes an HTTP web server 3 accessible 4 by production clients 5 operating a number of 

15 operating systems on various platform and a set of on-line dlsmbution clients 7. Included amongst the on-line distribution 
clients 7 te a wireless terminal 9 utilising Wireless Mark-up Language (WML). As such, the terminal accesses 6 the 
HTTP web server 3 Indirectly via a WAP server 1 , which provides the necessary translation 8 between HTTP and WML. 
The HTTP web server 3 further provides a Common Gateway Interface (CGI). In addition to these physical elements 
of the network 1 , data exchanged with the HTTP web server 1 Is also exchangeable 10 with an Agent pool 13 made 

so up of a number of core software components or agents 13a, 13b, 13c, 13d providing services which will be elaborated 
upon below. Data exchanged 10 with the HTTP web server 3 by the Agent pool 13 may be transferred 12 between 
agents 123b, 1 3c. The Agent pool 13 has additional connections. Firstly, a connection 14 to a customer documentation 
server 1 5 capable of providing both on-line 1 7 and hard media 19 access to users and secondly, a connection 1 6 to a 
set of one or more archives 21 which themselves may be monitored and managed through an on-line connection 18 

25 to a remote terminal 23. 

[001 3] Figure 2, illustrates on a conceptual level the relationships (indicated by arrows In the Figure) existing between 
elements of the embodiment. Thus, a Media Attributions and Reference Semantics (MARS) 25 provides a core standard 
vocabulary and semantics utilising metadata for facilitating the portable management, referencing, distribution, storage 
and retrieval of electronic media. As will be further described below, MARS 25 is the common language by which 

30 different elements of the embodiment communicate. A Generalised Media Archive (GMA) 27 provides an abstract 
archival model for the storage and management of data based solely on metadata defined by MARS 25. At a physical 
level, a Portable Media Archive (PMA) 29 provides an organisational model of a file system based data repository 
conforming to and suitable for Implementations of the Generalised Media Archive (GMA) abstract archival model. 
Finally, a Registry Service Architecture (REGS) 31 is provided which permits dynamic query resolution by agencies 

35 Including users and software components or agents utilising MARS 25, thereby providing a unified Interface model for 
a broad range of search and retrieval tools. 

[0014] As has been previously indicated, the Framework is based on a web server 3 running on a platform which 
provides basic command line and standard input/output stream functionality. An agent 13 provides two interfaces: a 
combined Hypertext Transfer Protocol (HTTP) and Common Gateway Interface (CGI), HTTP+CGI, and a Portable 

40 Operating System Interface (POSIX) command line + standard Input/output/error, in addition to these Interfaces, the 
agent may provide further Interfaces based on Java method invocation and/or Common Object Request Broker Archi- 
tecture (CO RBA) method Invocation. An agent (or other user, client, or process) is free to choose among the available 
interfaces with which to communicate including communication with another such agent 1 3. In addition, the framework 
allows non-agent systems, processes, tools , or services which are utilised by an agent 1 3 to be accessed via proprietary 

45 means If necessary or useful for any operations or processes outside of the scope of the architecture. Thus, tools and 
services intended for the architecture can co-exist freely with other tools and services utilising the same resources. 
[0015] In more detail, the protocols on which the framework Is based Include HTTP which Is an application-level 
protocol for distributed, collaborative, hypermedia information systems. As a generic, stateless, protocol HTTP can be 
used for many tasks beyond hypertext. Thus, it may also be used with name servers and distributed object management 

so systems, through extension of its request methods, error codes and headers. A particularly useful feature of HTTP is 
the typing and negotiation of data representation, allowing systems to be built independently of the data being trans- 
ferred. 

[0016] CGI Is a standard for interfacing external applications with Information servers, such as Web servers. CGI 
serves as the primary communication mechanism between networked clients and software agents within the frame- 
» work. 

[0017] POSIX is a set of standard operating system Interfaces based on the UNIX operating system. The POSIX 
interfaces were developed under the auspices of the IEEE (Institute of Electrical and Electronics Engineers). The 
framework adopts the POSIX models for command line arguments, standard Input streams, standard output streams, 
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and standard error streams. 

[0018] CORBA specifies a system which provides interoperability between objects In a heterogeneous, distributed 
environment that is transparent to a database programmer. Its design Is based on the Object Management Group 
(OMG) Object Model. Framework agents may utilise CORBA as one of several means of agent intercommunication. 

s [0019] Java (Registered Trade Mark) is both a programming language and a platform. Java is a high-level program- 
ming language Intended to be architecture-neutral, object-oriented, portable, distributed, high-performance, Interpret- 
ed, multithreaded, robust, dynamic, and secure. The Java platform Is a "virtual machine" which is able to run any Java 
program on any machine for which an implementation of the Java virtual machine (JVM) exists. Most operating systems, 
commonly in use today are able to support an implementation of the JVM. The core software components and agents 

10 provided by the framework may be implemented in Java. 

[0020] Metadata Is held within the framework using a naming scheme which is compatible across a broad range of 
encoding schemes, Including, but not limited to the following programming, scripting and command languages: 
[0021] C, Oh-, Objective C, Java, Visual BASIC, Ada, Smalltalk, USP, Emacs Usp, Scheme, Prolog, JavaScript/ 
ECMAScript, Perl, Python, TCL, Bourne Shell, C Shell, Z Shell, Bash, Kom Shell, POSIX, Win32, REXX, SQL. 

15 [0022] The naming scheme is also compatible with but not limited to the following mark-up and typesetting Languag- 
es: 

SGML, XML, HTML, XHTML, DSSSL, CSS, PostScript, PDF. 

20 Equally, the naming scheme Is also compatible with but not limited to the following file systems: 

FAT (MS-DOS), VFAT (Windows 95798), NTFS (Windows NT/2000), HFS (Macintosh), HPFS (OS/2), HP/UX, 
UFS (Solaris), ext2 (Linux), ODS-2 (VMS). NFS, ISO 9680 (CDROM), UDF (CDrVW; DVD). 

25 [0023] In order to provide such compatibility, the naming scheme utilises an explicit, bound, and typically ordinal set 
of values referred to hereinafter as a token. The token may comprise any sequence of characters beginning with a 
lowercase alphabetic character followed by zero or more lowercase alphanumeric characters with optional single In- 
tervening underscore characters. More specifically, any string matching the following POSIX regular expression: 

30 Z[a-zJL?ta-z0-9DV 

Examples: 
35 [0024] 

abed 
ab_cd 

40 

a123 
x2_3_4_5 

45 hereJs_a_veryJong_token_vaiue 

[0025] By defining MARS metadata properties in a token format, an agent 1 3 or other tool is able to operate more 
efficiently as a result of its processes being based on controlled sets of explicitly defined values rather than those based 
on arbitrary values. 

[0028] A token provides the structure through which the framework Is able to define metadata in the form of a property, 
so this property being representative of a quality or attribute assigned or related to an identifiable body of Information. 
The property thus comprises an ordered collection of one or more values sharing a common name. The name of the 
property represents the name of the collection and the value(s) represent the realisation of that property. In accordance 
with the token structure adopted In the framework, constraints are placed on the values which may serve as the real- 
isation of a given property. A property set is thus any set of MARS 25 properties. Further details of the property types 
S5 allowed under MARS 25 are to be found in Appendix II? Certain property values are also defined under MARS 25 and 
may also be found In Appendix II? These include the property value of count which may be single meaning that at most 
there may be one value for a given property or multiple meaning that there may be one or more values for a given 
property. Another property value is range which for any given property may be bounded or unbounded. I n addition, the 
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property value of ranking provides, for any given property, the set of allowed values for that property may be ordered 
by an Implicit or explicit ordinal ranking, either presumed by all applications operating on or referencing those values 
or defined. Some property value types are ranked Implicitly due to their type and subsequently the value ranges of all 
properties of such types are automatically ranked examples of such property types Include Integer, Count, Date, Time 
5 and the like. Most properties with ranked value ranges are token types having a controlled set of allowed values which 
have a significant sequential ordering such as status, release, milestone and the like. 

[00271 Ranking, if it Is applied, may be either strict or partial. With strict ranking, no two values for a given property 
may share the same ranking. With partial ranking, multiple values may share the same rank, or may be unspecified 
for rank, having the implicit default rank of zero. 

10 [0028] Ranked properties may only have single values. This is a special constraint which follows logically from the 
fact that ranking defines a relationship between objects having ranked values, and comparisons between ranked values 
becomes potentially ambiguous If multiple values are allowed. E.g. if the values x, y, and z for property P have the 
ranking 1 , 2, and 3 respectively, and object too* has the property P(y) and object 'bar 1 has the property P(x,z), then a 
boolean query such as f oo.P < bar.P?" cannot be resolved to a single boolean result, as y Is both less than z and 

15 greater than x, and thus the query is both true and false, depending on which value is chosen for bar.P (I.e. foo.P(y) 
< bar.P(x) « False, while foo.P(y) < bar.P(z) - True). 

[0029] Ranking for ail property types other than token are defined Implicitly by the data type, usually conforming to 
fundamental mathematical or industry standard conventions. Ranking for token property values are specified using 
Ranking. In either case and as has already been stated, ranking may be strict In the sense that the set of allowed 

20 values for the given property corresponds to a strict ordering, and each value is associated with a unique ranking within 
that ordering. Alternatively, ranking may be partial In the sense that the set of allowed values for the given property 
corresponds to a partial ordering, and each value Is associated with a ranking within that ordering, defaulting to zero 
if not otherwise specified. Finally, ranking may not be applied such that the set of allowed values for the given property 
corresponds to a free ordering, and any ranking specified for any value is disregarded. 

2s [0030] With reference to Figure 3, the framework defines an Identity architecture 33 having a set of nested pre- 
determined definitions of specific scope each utilising tokens to hold information. At the lowest level of scope, ajtorage 
Item 35 corresponds to what would typically be stored In a single file or database record, and Is the physical represen- 
tation of the data which the framework Is capable of manipulating. Thus, Items 35 are the discrete computational objects 
which are passed from process to process, and which form the building blocks from which the information space and 

so the environment used to manage, navigate, and manipulate It are formed. Hence, an Item 35 may embody content, 
content fragments, metadata, revision deltas, or other Information. 

[0031] At the next highest level of scope, a Media Component 37 defines a particular realisation of a defined token 
value. Thus, the Component 37 defines at an abstract level properties and characteristics of one of the following non- 
exhaustive content types, namely data, metadata, table of contents, index or glossary. A data content type might include 
35 a language, area of coverage, release or method of encoding. A component 37 is ilnked to one or more storage item 
35 which relates to the content at a physical level. 

[0032] Immediately, above the level of scope of the Media Component 37 Is a Media Instance 39. The media instance 
39 is made up of a number of media components 37 each of which relate to a particular property of an identifiable body 
of information. Thus, a particular Media Instance 39 will comprise a set of properties 37 namely a specific release, 

40 language, area of coverage and encoding method. 

[0033] Finally, the highest level of scope Is a Media Object 41 which represents an body of Information corresponding 
to a common organisational concept such as a document, book, manual, chapter, section, sidebar, table, Image, chart, 
diagram, graph, photograph, video sep^nent, audio stream or the like. However, the body of information is abstract to 
the extent that no specification is made of any particular language, coverage, encoding or indeed release. Thus, de- 

45 pending on the presence, or otherwise of Information at the lower levels of scope, dictated ultimately by the existence 
or otherwise of a relevant Storage Item 35, it may be possible to realise some, if not all, particular media instances 39 
corresponding to that media object 41 . 

[0034] In order to allow for referencing of spectfic content, namely a fragment within a given item, component, In- 
stance, or object, MARS 25 adopts the Worldwide Web Consortium (W3C) proposal for the XPotnter standard for 

so encoding such content specific references In SGML, HTML, or XML content. A fragment will be understood by those 
skilled in the art to be an Identifiable linear sub-sequence of the data content of a component 37, either static or 
reproducible, which is normally provided where the full content Is either too large In volume for a particular application 
or not specifically relevant. Those skilled In the art will also be aware of the W3C Xpointer proposal, however further 
details may be found from the W3C website which is presently located at www.w3c.org. XPointer is based on the XML 

55 Path Language (XPath). Through the selection of various properties, such as element types, attribute values, character 
content, and relative position, XPointer supports addressing within Internal structures of XML documents and allows 
for traversals of a document tree. Thus , In place of structural references to data, the framework may provide that explicit 
element ID values are used for all pointer references thereby avoiding specific references to structural paths and data 
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content. As a result, the framework ensures the maximal validity of pointer values to all realisations of a given media 
object, irrespective of language, coverage, encoding, or partitioning. In addition to the Xpointer standard proposal, 
other altemative/addttional internal pointer mechanisms for other encodings may be utilised. 
[0035] In addition to the above-described architecture, the framework provides rules which relate to the inheritance 

5 and verslonlng of the scoped definitions. Thus, the framework provides that metadata defined at higher scopes \s % 
Inherited by lower scopes. This Is provided for by ensuring that two rules are applied. Firstly, that all metadata properties 
defined In higher scopes are fully visfole, applicable, and meaningful In all lower scopes, without exception. Secondly, 
any property defined In a lower scope completely supplants any definition of the same property that might exjpt in a 
higher scope. Consequently, ail metadata properties defined for a media object 41 are Inherited by ail Instances 39 of 

10 that object; and all metadata properties defined for a media instance 39 or media object 41 are inherited by all of Its 
components 37. 

[0036] In relation to verslonlng, MARS 25 defines a verslonlng model using two levels of distinction. A first level Is 
defined as a release, namely a published version of a media instance which Is maintained and/or distributed in parallel 
to other releases. By way of example, a release could be viewed as a branch in a prior art tree based verslonlng model. 
15 a second level Is defined as a revision corresponding to a milestone In the editorial llfecycle of a given release; or by 
way of example, a node on a branch of the prior art tree based model. MARS 26 defines and maintains verslonlng for 
'data' storage item 35, only. 

[0037] in addition to the identity architecture described above, MARS 25 provides a management architecture which 
permits control of processes such as retrieval, storage, and version management. Details of the properties defined*© 

20 provide such functionality might be found In Appendix II MARS 25 also provides affiliation properties which define an 
organisational environment or scope where data Is corrected and maintained. Examples of such properties can also 
be found in Appendix II. MARS 25 further provides content properties which allow definition of data characteristics 
independent of the production, application or realisation of that Data. Again, examples of such properties can be found 
in Appendix II. MARS 25 also provides encoding properties defining special qualities relating to the format, structure 

25 or general serialisation of data streams. These properties are, of course, of significance to tools and processes oper- 
ating on that data. Yet again, examples of such properties can be found in Appendix II. MARS 25 also provides asso- 
ciation properties which define relationships relating to the origin, scope or focus of the content In relation to other data. 
Examples of such properties may be found In Appendix II. Finally, MARS 25 provides role properties which specify 
one or more actors who have a relationship with the data. An actor may be a real user or a software application such* 

30 as an agent. Examples of such properties may be found In Appendix It. 

[0038] As has been previously mentioned, a Generalised Media Archive (GMA) 27, based on Media Attribution and 
Reference Semantics (MARS) 25 metadata provides a uniform, consistent, and Implementation independent model 
for the storage, retrieval, verslonlng, and access control of electronic media. Further details of the GMA may be found 
in Appendix IV. The GMA 27 and serves as the common archival model for all managed media objects controlled, 

35 accessed, transferred or otherwise manipulated by agencies operating with the framework. Hence, the GMA 27 may 
serve as a functional interface to wide range of archive Implementations whilst remaining Independent of operating 
system, file system, repository organisation, verslonlng mechanisms, or other Implementation details. This abstraction 
facilitates the creation of tools, processes, and methodologies based on this generic model and interface which are 
Insulated from the internals of the GMA 27 compliant repositories with which they Interact. 

40 [0039] The GMA 27 defines specific behaviour for basic storage and retrieval, access control based on user identity, 
verslonlng, automated generation of variant instances, and event processing. The identity of individual storage items 
35 is based on MARS metadata semantics and all Interaction between a client and a GMA implementation must be 
expressed as MARS 25 metadata property sets. 

[0040] The GMA manages media objects 41 via media components 37 and Is made up of storage Items 35. The 
45 GMA maneges the operations of verslonlng, storage, retrieval, access control, generation and events as will be further 
described below. Examples of pseudocode corresponding to the above and other managed operations carried out by 
the GMA may be found In Appendix IV. 

[0041] The GMA 27 operates solely on the basis of MARS 25 metadata and as a result of its operation the GMA 27 
acts on that same metadata. The metadata operated on by the GMA 27 Is restricted to management metadata rather 

so than content metadata. The former being metadata concerned with the history of the physical data, such as retrieval 
and modification history, creation history, modification and revision status, whereas the latter Is concerned with the 
qualities and characteristics of the Information content as a whole, Independent of Its management. Content metadata 
is stored as a separate 'meta' component 37, not a 'meta 1 item 35, such that the actual specification of the content 
metadata Is managed by the GMA 27 Just as any other media component 37. The metadata that is of primary concern 

« to a GMA 27, and which a GMA accesses, updates, and stores persistently, is the metadata associated with each 
component 37. 

[0042] A GMA 27 manages media components 37, and the management metadata for each media component 37 
Is stored persistently In the 'meta' storage item 35 of the media component 37. A special case exists with regards to 
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management metadata which might be defined at the media Instance 39 or media object 41 scope, where that metadata 
Is Inherited by all subcomponents 37 of the higher scope(8) In accordance with the inheritance rules set out above. 
[0O43J In order to provide the necessary functionality, the GM A 27 requires that the certain metadata properties are 
defined In an Input query and/or In respect of any target data depending on the action being performed and which 
functional units are Implemented. These properties are set out In Appendix IV Section 4.1 2-4. In accordance w]th 
Inheritance rules defined In MARS 25, retrieval of metadata tor a given media component scope Includes an Inherited 
metadata from media object and media Instance scopes. In addition, the QMA 27 will assume the default vfUuesjas 
defined by the MARS 25 specification for ail properties which It requires but that are not specified explicitly. It te.an 
error for a required property to have neither a default MARS 25 value nor an explicitly specified value. In addition to 
relying on existing metadata definitions, the GMA 27 is responsible for defining, updating, and maintaining the man- 
agement metadata relevant for the 'data 1 Item 35 of each media component 37, which Is stored perslstentty as the 
'meta' Item 35 of the component 37. 

[0044] The GMA 27 stores 'meta' Item 35, containing management metadata, In any Internal format; however the 
GMA must accept and return 'meta' storage items as XML (extensible Mark-up Language) Instances. However, content 
metadata co nstftuti ng the data content of a 'meta' component 37 and stored as the 'data* Item 35 of the 'meta' component 
37, must always be a valid XML Instance. 

[0045] These two constraints ensure that an agent interacting with the GMA 27 is able to retrieve from or store to 
the GMA 27 both content and management metadata as needed. The GMA 27 Is also able, as a consequence of these 
constraints to resolve inherited management metadata from meta components at higher scopes In a generic fashion. 
[0046] In orderto store and retrieve Items, the GMA 27 associates electronic media data streams to MARS 25 storage 
Item Identities and makes persistent, retrievable copies of those data streams Indexed by their MARS 25 Identity. The 
GMA 27 also manages the corresponding creation and modification of time stamps in relation to those items. The GMA 
27 organises both the repository 21 of storage items 35 as well as the mapping mechanisms relating MARS Identity 
metadata to locations within that repository 2 1 . The GMA 27 may be implemented In any particular technology Including, 
but not limited to common relational or object oriented database technology, direct file system storage, or any number 
of custom and/or proprietary technologies. ^ 
[0047] In addition to the core storage and retrieval actions provided by the GMA 27, the GMA 27 Is capable of 
providing the functionality necessary to permit operations by agents In relation to verslonlng, access control, generation, 
and/or events. To the extent that such functionality is provided by the GMA 27, it will exhibit a pre-defined behaviour. 
[0048] Thus, if the GMA 27 Implements access control, then access control of media components 37 Is based on 
several controlling criteria as defined for the environment In which the GMA resides and as stored In the metadata of 
Individual components managed by the GMA. Access control Is defined for entire components and never for individual 
Items within a component Access control may also be defined for media objects 41 and media instances 39, in which 
case subordinate media components 37 Inherit the access configuration from the higher scope(s) in the case that It Is 
not defined specifically for the component The four controlling criteriaf or media access are User identity, Group mem- 
bership^) of user, Read permission for user or group and Write permission for user or group. 
[0049] Accordingly, every user must have a unique Identifier within the environment in which the GMA operates, and 
the permissions must be defined according to the set of all users and groups within that environment 
[0050] A user may be a human, but also can be a software application, process, or system typically referred to as 
an agent 13. This is especially Important for both licensing as well as tracking operations performed on data by auto- 
mated software agents 13 operating within the GMA 27 environment. Furthermore, any user may belong to one or 
more groups, and permissions may be defined for an entire group, and thus for every member of that group. Conse- 
quently, the maintenance overhead In environments with large numbers of users and/or high user turnover many users 
coming and going Is reduced. In a manner similar to the inheritance rules applied by MARS 25, permissions defined 
for explicit user override permissions defined for a group of which the user is a member. For example, if a group Is 
allowed write permission to a component 37, but a particular user Is explicitly denied write permission for that component 
37, then the user may not modify the component 37. 

[0051] The GMA 27 may also provides read permission such that a user or group may retrieve a copy of the data. 
Where a lock marker is placed In relation to data, it does not prohibit retrieval of data, merely modification of that data. 
[0052] If access control Is not implemented, and/or unless otherwise specified globally for the GMA 27 environment 
or for a particular archive, or explicitly defined In the metadata for any relevant scope, a GMA 27 must assume that all 
users have read permission to all content 

[0053] Similarly, the GMA 27 may also provide Write permission which means that the user or group may modify the 
data by storing a new version thereof. 

[0054] The GMA 27 provides that write permission equates to read permission such that every U6er or group which 
has write permission to particular content also has read permission. This, overrides the situation where the user or 
group is otherwise explicitly denied read permission. 

[0to55] As In the case of read permission, the presence of a lock marker prohibits modification by any user other than 
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the owner of the lock, including the owner of the component 32 if the lock owner and component owner are different 
Optionally, the GMA 27 provide a means to defeat locking as a reserved action unavailable to general users. Should 
locking be defeated In this manner then the GMA 27 logs the event and notifies the lock owner accordingly. 
[0056] Where access control Is not implemented, then the GMA 27 applies the rule that all users have write permission 

5 to all content. If access control is implemented, and unless otherwise specified globally forthe GMA 27 environment 
or for a particular archive or explicitly defined In the metadata for any relevant scope, the GMA 27 must assure* that 
no users have write permission to any content ^ 
[0057] Regardless of any other metadata defined access specifications not Including settings defined globally for 
the archive, the owner of a component 37 always has write access to that component 32. 

10 [0058] In addition to blanket access control, the GMA 27 may, if access control Is enabled provide a set of access 
levels which serve as convenience terms when defining, specifying, or discussing the "functional mode" of a particular 
GMA 27 with regard to read and write access control. 

[0059] Access levels can be used as configuration values by GMA 27 Implementations to specify global access 
behaviour for a given GMA 27 where the Implementation Is capable of providing multiple access levels. At each level 
15 the read and write capability may be predefined subject to the overriding rule that a read right may never fall below the. 
corresponding write right. 

[0060] The GMA 27 may Implement versionlng. Through the Implementation of verslonlng, the.GMA 22 facilitates 
the Identification, preservation, and retrieval of particular revisions In the editorial lifecycie of a particular discrete body 
of data. 

20 [0061] The versionlng model used by the GMA 22 and further description in Appendix IV section 4.5, ln particular 
defines a release as a series of separately managed and independently accessible sequences of revisions. Revisions 
are defined as 'snapshots' along a particular release. Where a release is derived from another release then the GMA 
27 updates a MARS 25 source property to Identify from what release and revision the new release stems. Within the 
above rules, the GMA 27 is responsible for linear sequence of revisions within a particular release. The GMA 27 is 

25 responsive to external agent 1 3 activities that are themselves responsible forthe automated or semi-automated creation 
or specification of new Instances 39 relating to distinct releases. The GMA is also responsive to agent 1 3 activity relating 
to the retrieval of revisions not unique to a particular release. Typically, the creation of new releases will be performed* 
manually by a human editor, including the specification of 'source' and any other relevant metadata values. Other/tools, 
external to the GMA 27 may also exist to aid users in performing such operations. 

30 [0062] Versionlng is performed by a GMA 27 for the 'data' item 35 of a media component 37 only and that sequence 
of revisions constitutes the editorial history of the data content of the media component 37. The GMA 22 is also re- 
sponsible for general management and updating of creation, modification and other time stamp metadata. Storage or 
update of Items other than the 'data' Item 35 neither effect the status of management metadata stored In the 'meta' 
item 35 of the component 37 unless the Item 35 In question is in fact the 'meta' 35 item of the component 37, nor are 

35 reflected in the revision history of the component 37. If a revision history or particular metadata must be maintained 
for any MARS 25 identifiable body of content, then that content must be Identified and managed as a separate media 
component 37, possibly belonging to a separate media instance 39. 

[0063] Revisions are Identified by positive integer values utilising MARS 25 property type Count values. The scope 
of each media component 37 is unique and revision values have significance only within the scope of each particular 

40 media component 32. Revision sequences should begm with the value '1 ' and proceed lineariy and sequentially. The 
GMA 27 implementation Is free to Internally organise and store past revisions In any fashion it chooses.. 
[0064] The GMA 22 may Implement one or both of the following descrfoed methods for storing past revisions of the 
content of a media component However, regardless of its internal organisation and operations, the GMA 22 must 
return any requested revision as a complete copy. 

45 [0065] One method which the GMA 27 may employ to store past revisions is to generate snapshots. A snapshot is 
a complete copy of a given revision at a particular point in time. As such snapshotting Is straightforward to implement, 
and possibly time consuming regeneration operations are not needed to retrieve past revisions. The latter can be very 
Important in an environment where there Is heavy usage and retrieval times are a concern. 
[0066] Alternatively or In conjunction with snapshots, the GMA 27 may store past revisions through a reverse delta 

50 methodology. A delta Is set of one or more editorial operations which can be applied to a body of data to consistently, 
derive another body of data. A reverse delta Is a delta which allows one to derive a previous revision from a former 
revision. Rather than store the complete and total content of each revision, the GMA 27 stores the modifications nec- 
essary to derive each past revision from the immediately succeeding later revision. To obtain a specific past revision, 
the GMA 27 begins at the current revision, and then applies the reverse deltas In sequence for each previous revision 

55 until the desired revision is reached. 

[0067] In a variant of the above, the GMA 27 utilises a forward delta methodology where each delta defines the 
operations needed to derive the more recent revision from the preceding revision. 

[0068] The GMA 27 may also Implement generation through the dynamically creating datastreams from one or more 
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existing storage Items 35. By way of example, this includes conversions from one encoding or format to another, 
extraction of portions of a components content, auto-generation of indices, tables of contents, bibliographies, glossa- 
ries, and the like as new components 37 of a media instance 39, generation of usage, history, and/or dependency 
reports based on metadata values, generation of metadata profiles for use by one or more registry services. 

5 [0069] The GMA 27 also provides dynamic partitioning whereby a fragment of the data content Is returned in pjace 
of the entire 'data' Item, optionally Including automatically generated hypertext links to preceding and succeedjngTcon- 
tent, and/or Information about the structural/contextual qualities of the omitted content, depending on the media en- 
coding. Dynamic partitioning may be implemented by the GMA 27 Irrespective of whether static fragments exisCDy- 
namic partitioning Is controlled by one or possibly two metadata properties, in addition to those defining the identity of 

10 the source data item. The required property Is size which determines the maximum number of bytes which the fragment 
can contain starting at the beginning of the data item. Whereas the second and optional property is pointer which 
defines the point within the data item from which the fragment is extracted. Thus, the GMA 27 extracts the requested 
fragment, starting either at the beginning of the data Item, where no pointer Is defined or at the point specified by the 
pointer value which may be at the start of the data Item If the pointer value Is zero. The GMA 27 collects the largest 

w coherent and meaningful sequence of content up to but not exceeding the specified number of content bytes. What 
constitutes a coherent and meaningful sequence will depend on the media encoding of the data and possibly interpre- 
tations inherent in the GMA 27 implementation itself. 

[0070] A GMA 27 may Implement event handling. Accordingly, for each storage Item 36, media component 37, media 
instance 39, or media object 41, a set of one or more MARS 25 property sets defining some operatlon(s) can be 
20 associated with each MARS 25 action, such that when that action is successfully performed on that item 35, component 
37, instance 41, or object, the associated operations are executed. Automated operations are thus defined for the 
source data and not for any target data which might be automatically generated as a result of an event triggered 
operation. 

[0071] Each operation property set must specify the necessary metadata properties to be executed correctly, such 
25 as the action(s) to perform and possibly including the CGI URL of the agency which is to perform the action. The GMA 
27 determines how a given operation is to be performed, and by which software component or agent 13 If otherwise 
unspecified In the property set(s). 

[0072] In the case of a remove action, which will result in the removal of any events defined at the same scope as 
the removed data, the GMA 27 will execute any operations associated with the remove action defined at that scope, 
30 after successful removal of the data, even though the operations themselves are part of the data removed and will 
never be executed again in that context. . 

[0073] The most common type of operation for events Is a compound 'generate store' action which generates a new 
target item from an Input Item and stores It persistently In the GMA 27, taking Into account all verslonlng and access 
controls in force. By this operation, it is possible to automatically update components such as the toe (Table of Contents) 

35 or Index when a data component 37 is modified, or generate static fragments of an updated data component 37. 

[0074] The GMA 27 may associate automated operations globally for any given action provided the automated op- 
erations are defined In terms of MARS 25 property sets. Automated operation may also be applied within the scope 
of the data being acted upon. The GMA 25 may also associate automated operations with triggers other than MARS 
25 actions, such as reoccurring times or days of the week, for the purpose of removing expired data such as via a 

*o 'locate remove* compound action 

[0075] The GMA 27 must also apply the following rules relating to the serialisation and encoding of certain storage 
items. Thus, the GMA 27 provides that every 'meta' storage Item which is presented to a GMA 27 for storage or returned 
by a GMA 27 on retrieval must be a valid XML Instance. Metadata property values "contained" within •meta' storage 
Items 35 need not be stored or managed Internally in the GMA 27 using XML, but every GMA 27 Implementation must 

45 accept and return 'meta* items as valid XML Instances. In the case of 'data* Storage Items 35 within 'meta' Media 
Components 37, the serialisation of 'meta' storage items 35 Is also used to encode all 'data' storage Items 35 for all 
'meta' components 37. Although the GMA 27 persistently stores all 'data* storage Items 35 literally, it may also choose 
to- parse and extract a copy of the metadata property values defined within meta component data items 35 to more 
efficiently determine Inherited metadata properties at specific scopes within the archive 27. 

so Every 'Idmap' storage Item which Is presented to a GMA 27 for storage or returned by a GMA 27 on retrieval should 
be encoded as a Comma Separated Value (CSV) data stream defining a table with two columns where each row Is a 
single mapping and where the first column/field contains the value of the 'pointer' property defining the symbolic ref- 
erence and the second column/field contains the value of the fragment property specifying the data content fragment 
containing the target of the reference, for example: 

55 

#£10284828.228 
#EID192,12 
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#EID992B,3281 
#ElD727,340 



s [0076] The mapping Information "contained" within 'idmap' storage items need not be stored or managed Internally 
in the GMA 27 In CSV format, but every GMA 27 Implementation must accept and return idmap' Items as CSV formatted 
data streams. „ 
[0077] Finally, the GMA 27 must return the complete and valid contents of a given 'data' storage item for a specified 
revision (if it exists), regardless how previous revisions are managed internally. Reverse deltas or other change sum- 
to many information which must be applied In some fashion to regenerate or rebuild the desired revision must never be 
returned by a GMA 27, even if that is ail that Is stored for each revision data item internally. Only the complete data 
item Is to be returned. 

[0078] I n order to Implement the GMA 27 across a physical system 1 , the concept of a Portable Media Archive (PMA)' 
29 has already been introduced. The PMA 29 provides a physical organisational model of a file system based data 
is repository 21 conforming to and suitable for implementations of the Generalised Media Archive (GMA) 27 abstract 
archival model. Appendix 111 provides further details of the PMA 29 

[0079] The PMA 29 defines an explicit yet highly portable file system organisation for. the storage and retrieval of 
information based MARS 35 metadata. Accordingly, the PMA 29 uses the MARS Identity, and Item Qualifier metadata 
property values themselves as directory and/or file names. Where the GMA 27 utilises a physical organisation , model 
20 other than the PMA 29. The PMA 29 may nevertheless be employed by such an Implementation as a data Interchange 
format between disparate GMA 27 implementations and/or as a format for storing portable backups of a given archive 
21. 

[0080] The PMA 29 is structured physically as a hierarchical directory tree that follows the MARS object/instance/ 
component/item scoping model. Each media object 41 comprises a branch In the directory tree, each media instance. 

25 39 a sub-branch within the object branch 41 , each media component 32 a sub-branch within the Instance 39, and so 
forth. Only MARS Identity and Item Qualifier property values are used to reference the media objects 41 and instances 
39. All other metadata properties as well as Identity and Qualifier properties are defined and stored persistently In 
'meta* storage items 35; conforming to the serialisation and. Interchange encodings used by the GMA 27 and referred 
to above. Because Identity and Item Qualifier properties must be either valid MARS tokens or Integer values, it will be 

30 appreciated by more skilled In the art that any such property value Is likely to be an acceptable directory or file name 
in all major file systems in use today. 

[0081] More particularly, the media object scope Is encoded as a directory path consisting of a sequence of nested 
directories, one for each character in the media object 'Identifier* property value. 
[0082] For example: 

35 

Identffier= n dn99828271 72" gives o7n/9/9/B72/B/2/7/1/2/ 

[0083] Identifier values are broken up in this fashion In order to support very large numbers of media objects, perhaps 
up to millions or even billions of such objects, residing In a given archive 21. By employing only one character per 

40 directory, the PMA 29 ensures that there will be at most 37 child sub-directories within any given directory level that Is 
one possible sub-directory for each character In the set [a-zO-9 J allowed in MARS token values. Accordingly, the sub- 
directory structure satisfies the maximum directory children constraints of most modem file systems. The media object 
41 scope may contain media instance 39 sub-scopes or media component 37 sub-scopes; the latter defining informa- 
tion, metadata or otherwise, which is shared by or relevant to ail instances of the media object 41 . The media instance 

45 39 scope is encoded as a nested directory sub-path within the media object 41 scope and consisting of one directory 
for each of the property values for 'release', 'language 1 , 'coverage 1 , and 'encoding', In that order. 
[0084] For example: 

release=T language^en" coverage=" global" encodlngy xhtml" gives 1/en/globaVxhtml/ 

30 

[0085] The media component 37 scope Is encoded as a sub-directory within either the media object 41 scope or 
media Instance 39 scope and named the same as the component 37 property value. 
[0086] For example: 

55 component= n meta" gives meta/ 

[0087] The revision scope, grouping the storage Items for a particular revision milestone, is encoded as a directory 
sub-path wtthln the media component 37 scope beginning with the literal directory 'revision' followed by a sequence 
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of nested directories corresponding to the digits in the non-zero padded revision property value. 
[0086] For example: 

revlsion="27" gives revlsl on/2/7/ 

5 

[0089] The 'data 1 item 35 for a given revision must be a complete and whole snapshot of the revision, not a partial 
copy or set of deltas to be applied to some other revision or item. It must be fully Independent of any other storage 
item insofar as its completeness Is concerned. '„„ Z. 

[0090] The fragment scope, grouping the storage Items for a particular static fragment of the data component content, 
io is encoded as a directory sub-path within the media component 32 scope or revision scope and beginning with the 
literal directory 'fragment 1 followed by a sequence of nested directories corresponding to the digits in the non-zero 
padded fragment property value. 
[0091] For example: 

« f ragment="5041 ' gives fragment/5/0/4/1 / 

[0092] The event scope, grouping action triggered operations for a particular component 37, Instance 39, or object 
41, is encoded as a directory sub-path within the media component 32 scope, media Instance 39 scope, or media 
object 41 scope and beginning with the literal directory "events' and containing one or more files named the same as 
20 the MARS action property values, each file containing a valid MARS XML Instance defining the sequence of operations 
as ordered property sets. 
[0093] For example: 

events/store 
& events/retrieve 
events/unlock 

[0094] The storage item 35 Is encoded as a filename within the media component 37, revision, or fragment* scope 
and named the same as the Item property value. ~ 
30 [0095] For example: 

ltem='data n gives data 

[0096] The PMA 29 does not have any minimum requirements on the capacities of host file systems, nor absolute 
33 limits on the volume or depth of conforming archives. However, it will be appreciated by those skilled In the art that an 
understanding of the variables which may affect portability from one file system to another is Important if data Integrity 
is to be maintained. Nevertheless, the PMA 29 does define the following recommended minimal constraints on a host 
file system, which should be met, regardless of the total capacity or other capabilities of the file system in question: 

*o File and Directory Name Length: 30 
Directory Depth: 64 
Number of Directory Children: 1 00 

[0097] The above specified constraints are compatible with the following commonly used file systems, which are 
45 therefore suitable for hosting an PMA 29 which also does not exceed real constraints of the given host file system: 

VFAT (Windows 95/98), NTFS {Windows NT/2000), HFS (Macintosh), HPFS (OS/2), HP/UX, UFS (Solaris), ext2 
(Linux), ISO 9860 Levels 2 and 3 (CD ROM), and UDF (CDR/W, DVD). 

so [0098] These are but a representative sample of file systems which are suitable for hosting a PMA 29. Appendix III 
provides an example of file system organisation for a PMA 29. 

[0099] Referring now to figure 4, In order to facilitate access by agents to the data held within the framework, a 
ReGlstry Service architecture (REGS) 31 Is defined which provides for dynamic query resolution agencies based on 
MARS 25, thereby providing a unified Interface model for a broad range of search and retrieval tools. Appendix V 
» provides further details of REGS. 

[0100] REGS 31 provides a generic means to interact with any number of specialised search and retrieval tools using 
a common set of protocols and Interfaces based on the Framework utilising MARS metadata semantics and either a 
POSIX or CGI compliant Interface. As with other Framework components, this allows for much greater flexibility In the 



11 



# 



EP 1244 030 A1 



10 



15 



20 



25 



30 



35 



40 



45 



SO 



implementation and evolution of particular solutions while minimising the Interdependencles between the tools and 
their users be they human or software agents 13. 

[01 01 J Being based on MARS 25 metadata allows for a high degree of automation and tight synchronisation with 
the archival and management systems used In the same environment, with each registry service deriving its own 
registry database 43 directly from the metadata stored in and maintained by the various archives 21 themselves; while 
at the same time, each registry service 43 is insulated from the Implementation details of and changes In the archives 
27 from which It receives 44 fts Information. 

[0102] Referring to Figure 4, each variant of REGS 31 shares a common architecture and fundamental behaviour, 
differing only in the actual metadata properties required for its particular application. 

[01 03] A key feature of the Registry Database 43 architecture is the provision in every case, of a profile or property 
set which, In addition to any non-Identity related properties, explicitly defines the Identity of a specific media object/ 
media Instance, media component, or storage Item (possibly a qualified data item). 

[0104] Default values for unspecified Identity properties are not applied to a profile and any given profile may not 
have scope gaps In the defined Identity properties (i.e. 'Item' defined but not 'component*, etc.). Profiles must unam- 
biguously and precisely Identify a media object, instance, component or Item. 

[01 05] In addition to identity, the retrieval location of the archive 21 or other repository where that Information resides 
must be specified either using the 'location* or 'agency 1 properties. If both are specified, they must define the equivalent 
location. 

[0106] The additional properties Included In any given profile are defined by the registry service operating on or. 
returning the profile, and may not necessarily contain any additional properties other than those defining identity and 
location. 

[0107] In order to access the content held within the framework, the agent 13 or other user creates a search mask 
In the form of a query 46. The query 46 is a particular variant of the above described profile set which defines a set of' 
property values which are to be compared to the equivalent properties in one or more profiles. A query differs from a 
regular property set In that It may contain values which may deviate from the MARS 25 specification In the following 
ways: 

[01 08] Properties normally allowing only a single value may have multiple values defined In a query 46. 
[0109] The normal Interpretation of multiple query values Is to appfy 'OR 1 logic such that the property matches If any V 
of the query values match any of the target values; however, a given registry service Is permitted, depending on the "* 
application, to apply 'AND' logic requiring that all query values match a target value, and optionally that every target 
value Is matched by a query value. Accordingly, ft must be dearly specified for a registry service If 'AND' logic Is being 
applied to multiple query value sets. Furthermore, query values for properties of MARS type String may contain valid 
POSIX regular expressions rather than literal strings; In which case the property matches If the specified regular ex- 
pression pattern matches the target value. Query values may be prefixed by one of several comparison operators, with, 
one or more mandatory Intervening space characters between the operator and the query value. 
[01 10] The order of comparison for binary operators Is: 

query value {operator} target value 

[011 1] Not all comparison operators are necessarily meaningful for all property value types, nor are all operators 
required to be supported by any given registry service. 

[01 12] It must be clearty specified for every registry service which, If any, comparison operators are supported In 
input queries. 

[01 13] In the rare case that a literal string value begins with a comparison operator followed by one or mo re Intervening 
spaces, the initial operator character should be preceded by a backslash character V. The registry service must then 
Identify and remove the backslash character before any comparisons: Examples of some comparison operators are 
given below: 

Negation T 

The property matches if the query value fails to match the target value. 
E g. 8 I approved". 
[0114] Less Than V 

The property matches If the query value Is less than the target value. 
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E.g. "< 2.5-. 

[0115] Greater Than ">■ 

The property matches If the query value is greater than the target value. 

E.g. "> draft". " " c 

[0116] Less Than or Equal To a <= M ^ 
The property matches If the query value is less than or equal to the target value. ' 

E.g. "<= 2000-09-22°. 
[0117] GreaterThanorEqualTo*>=" 

The property matches If the query value is greater than or equal to the target value. 
E.g. ■>= 5000". 
Wildcard Value Operator 

20 [0118] Any property in a query may have specified for It the special value regardless of property type, which 
effectively matches any defined value In any target The wildcard value does not however match a property which has 
no value defined for it. 

[01 1 9] The wildcard value operator may be preceded by the negation operator. . 

[01 20] The special wildcard operator is particularly useful for specifying the level of Identity scoping of the returned 
25 profiles for a registry 43 which stores profiles for multiple levels of scope. It is also used to match properties where all 
that is of Interest Is that they have some value defined but It does not matter what the value actually is. Alternatively, 
when combined with the negation operator, to match properties which have no value defined. The latter Is usefufjbr 
validation and quality assurance processes to Isolate information which is missing mandatory or critical metadata prop- 
erties. 

so [01 21 ] In the rare case that a literal string value equals the wildcard value operator, the wildcard value operator must 
be preceded by a backslash character V. The registry service must then Identify and remove the backslash character 
before any comparisons. 

[0122] Each variant of REGS 31 has the following commonality of architecture which Is defined by the metadata 
properties It allows and requires In each profile, the metadata properties It allows and requires in a given search query 
35 and whether returned profiles are scored and ordered according to relevance. Tnese three criteria define the interface 
by which the registry service interacts with ail source archives and all users. 

[01 23] A particular registry service will extract from a given archive 27 or be provided by or on behalf of the archive 
the profiles for all targets of interest which a user may search on, and containing ail properties defined for each target 
which are relevant to the particular registry 43. There profiles are stored In the database 43..Dependlng on the nature 
of the registry 43, this may Include profiles for both abstract media objects 41 , media Instances, and media components 
37 as well as physical storage ftems 35 or even qualified data Items. Some property values for a profile may be dy- 
namically generated specifically for the registry 43, such as the automated Identification or extraction of keywords or 
Index terms from the data content, or similar operations. 

[0124] The profiles from several archives 21 may be combined by the registry service into a single search space 43 
for a given application or environment The location andtor agency properties serve to differentiate the source locations 
of the various archives 21 from which the individual profiles originate. 

[0125] All registry services 43 define and search over profiles, and those profiles define bodies of information at 
either an abstract or physical scope; I.e. media objects 41 , media Instances 39, media components 37, or storage 
Items 35. A given registry database might contain profiles for only a single level of scope or for several levels of scope. 
[01 26] If a query 46 does not define any Identity properties, then the registry service via a query resolution engine 
45 must return 48 all matching profiles regardless of scope; however, If the query 46 defines one or more Identity 
properties, then all profiles returned 48 by the engine 45, must be of the same level of scope as the lowest scoped 
Identity property defined In the search query 46. 

[01271 Note that a specific level of scope can be specified In a query 46 by using the special wildcard value "*° for 
the scope of interest (e.g. "component=meta Item-* ..." to find all storage Items within meta components which other- 
wise match the remainder of the query). 

[0128] Each set of profiles returned for a given search may be optionally scored and ordered by relevance by the 
engine 45, according to how closely they match the Input query 46. The score must be returned as a value to th Q MARS 
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•relevance' property. The criteria for determining relevance Is up to each registry service 43, but It must be defined as 
a percentage value where zero indicates no match whatsoever, 1 00 indicates a "perfect" match (however that is defined 
by the registry service), and a value between zero and 100 reflects the closeness of the match proportionally. The 
scale of relevance from zero to 1 00 is expected to be linear. 

s [0129J A registry service 43 can be directed by a user, or by Implementation, to apply two types of thresholds to 
constrain the total number of profiles 48 returned by a given search 46. Both thresholds may be applied together to 
the same search results. The MARS 'size 1 property can be specified in the search query (or applied Implicitly by the 
registry service) to define the maximum number of profiles to be returned 48. In the case that profiles are scored and 
ordered by relevance, the maximum number of profiles are to be taken from the highest scoring profiles. 

io [01 30] Similarly, the MARS 'relevance* property can be specified In the search query 46 (or applied Implicitly by the 
registry service) to define the minimum score which must be equalled or exceeded by every profile returned. In this 
regard specifying a minimum relevance of 1 00 requires that targets match perfectly, allowing the user or agent to select 
between best match and absolute match. 

[0131] Ail property sets (Including profiles and queries) which are received/Imported by and returned/exported from 
is a registry service via a data stream must be encoded as XML Instances conforming to the MARS DTD. This includes 
seta of profiles extracted from a given archive 44, search queries received from client applications 46, and sets of 
profiles returned as the results of a search 48. 

[0132] If multiple property sets are defined In a MARS XML Instance provided as a search request 46, then each 
property set is processed as a separate query 46, and the results of each query 46 returned 48 in the order specified, 
20 combined In a single XML Instance. Any sorting or reduction by specified thresholds is done per each query only 46... 
The results 48 from the separate queries 46 are not combined In any fashion other than concatenated into the single 
returned XML Instance. 

[0133] Every registry service may organise and manage Its Internal registry database 43 using whatever means is 
optimal for that particular service. It Is not required to utilise or preserve any XML encoding of the profiles. 

& [0134] Most registry services 43 will include an additional CGI or other web based component 47 which provides a 
human-usable Interface for a terminal 49 operable fan specifying queries 46 and accessing search results 48. This will 
typically act as a specialised proxy to the general registry service, converting the user specified metadata 50 to a valid 
MARS query 46* and then mapping the returned XML 48' Instance containing the target profiles to HTML 62 for viewing 
and selection. The Interface or proxy component 47 preferably provides the following functionality In delivering results 

30 to the user. 

[0135] The set of returned profiles should be presented as a sequence of links, preserving any ordering based on 
relevance scoring. 

[0136] Each profile link should be encoded as an (X)HTML V element within a block element or other visually distinct 
element Cp\ 'li', td', etc.). 

35 [0137] The URL value of the *href attribute of the 'a 1 element should be constructed from the profile, based on the 
'location 1 and/or Agency 1 properties, which will resolve to the content of (or access interface for) the target. 
[01 38] If the 'relevance' property Is defined In the profile, its value should begin the content of the 'a' element, differ- 
entiated clearly from subsequent content by punctuation or structure such as parentheses, comma, colon, separate 
table column, etc. 

to [01 39] If the •title' property is defined in the profile, Its value should complete thecontent of the 'a' element. Otherwise, 
a (possibly partial) MRN should be constructed from the profile and complete the content of the 'a' element. 
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Examples: 
[0140] 

<html> 
<body> 
<p> 

<a href= tt http://xyz.con^ Foo</a> 

</p> 

<P> 

<a href="httpy/xyzxonrtfGMA?a^ Bar</a> 
</p> 

<P> 

<a href= M http://xyz.cx>m^^ Bas</a> 

</p> 

</body> 

</html> 



<html> 
<body> 
<table> 
<tr> 

<th>Score<Ah> 

<th>Target<Ah> 

</tr> 
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<tr> 

<td>98</td> 
<td><a 

href= n http://xyz.com/^ 

</tr> 

<tr> 

<td>87</td> 

<td><a href=="http://xyzxom/GMA?action=retrieve&ident^ 

</tr> 

<tr> 

<td>37</td> 
<tdxa 

href= a http://xyz.corT^ 

</tr> 

<rtable> 

</body> 

</html> 



[01 41] In order to assist still further In understanding this aspect of the Invention, a number of different examples of 
REGS 31 suited to particular activities are set out below. In each case, a brief description is provided, as well as a 
specification of which metadata properties are required or allowed for profiles and for queries. It is to be noted that the 
•action' property is required to be specified with the value locate 1 in all registry service queries, therefore It Is not included 
in the required query property specifications for each registry service. Likewise, the 'relevance' and 'size' properties 
are allowed for all Input queries to all registry services, therefore they are also not explicitly listed in the allowed query 
property specifications for each registry service. 

[0142] Metadata Registry Service (META-REGS) provides for searching the complete metadata property sets (in- 
cluding inherited values) for all identifiable bodies of information, concrete or abstract; Including media objects, media 
Instances, media components, storage Items and qualified data Items. 

[Q143] The results of a search are a set of profiles defining zero or more targets at the lowest level of Identity scope 
for which there is a property defined in the search query. All targets in the results will be of the same level of scope, 
even if the registry database contains targets at all levels of scope. 

[01 44] The wildcard operator can be used to force a particular level of scope in the results. E.g. to define media 
Instance scope, only one Instance property need be defined with the wildcard operator value (e.g. "language^"); to 
define media component scope, the component property can be defined with the wildcard operator value (e.g. "com- 
ponent^"); etc. The registry service may not require nor expect that any particular Instance property be used, nor that 
only one property be used, it is not permitted for two or more instance properties to have both wildcard and negated 
wildcard operator values in a given input query, 

[0145] The default behaviour Is to provide the best matches for the specified query; however, by defining in the Input 
query a value of 100 for the 'relevance' property, the search results will onry include those targets which match the 
query perfectly, The former is most useful for general browsing and exploration of the Information space and the latter 
for collection and extraction of specifically defined data. 

[0146] Required profile properties for META-REGS include all Identity properties required to uniquely Identify the 
body of information In question, as well as either the 'location' or 'agency 1 property. 

[0147] Allowed profile properties for META-REGS include any valid MARS property, in this case being all defined 
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MARS properties applicable to the body of Information in question. It Is recommended that the title 1 property be defined 
for ail profiles, whenever possible. 

[0148] There are no required query properties for META-REGS although at least one property must be specified in 
the search query other than the 'action' property. 
5 [0149] Allowed query properties for META-REGS Include any valid MARS property. 

[01 50] Content Registry Service (CON-REGS) provides for searching the textual content of all media Instances within 
the included archives. It corresponds to a traditional "free-text index" such as those employed by most web sites. 
[0151] The results of a search are a set of profiles defining zero or more data component data storage items or 
qualified data items. 

10 [01 52] Profiles are defined only for data storage items and qualified data items (e.g. fragments) which belong to the 
data component of a media Instance. Other components and other items belonging to the data component are not to 
be Included in the search space of a CON-REGS registry service. Note that in addition to actual fragment items, profiles 
for "virtual" fragments can be defined using a combination of the 'pointer 1 and (if needed) 'size' properties, where 
appropriate for the media type (e.g. for specific sections of an XML document instance). 

is [01 53] For each data item, the 'keywords' property is defined as the unique, minimal set of index terms for the item, 
typically corresponding to the morphological base forms (linguistic forms Independent of inflection, derivation, or other 
lexical variation) excluding common "stop" words such as articles (the", "a"), conjunctions ("and", "whereas"), or se- 
manticaliy weak words ("is", "said"), etc. It is expected that the same tools and processes for distilling arbitrary Input 
into minimal forms are applied both In the generation of the registry database as well as for all relevant input query 

20 values. 

[01 54] The scope of the results, such as whole data items versus fragments, can be controlled using the fragment* 
property and the wildcard value operator for the scope of interest. E.g., "frap^nent= M will force the search to only 
return profiles of matching fragments and not of whole data items; whereas f ragment=!*" will only return profiles of 
matching whole data storage items, if otherwise unspecified, all matching profiles for all Items will be returned, which 
25 may result In redundant information being Identified. 

[0155] A human user Interface will likely hide the definition of the fragment property behind a more mnemonic se- 
lection list or set of checkboxes, providing a single field of input for the query keywords. 

[0156] If a given value for the 'keywords 1 property contains multiple words separated by white space, then all of the 
words must occur adjacent to one another In the order specified In the target content. Note that this Is not the same 

so as multiple property values where each value contains a single word. The set of all property values (string set) constitute 
an OR set, while the set of words in a single property value (string) constitute a sequence (phrase) In the target. White 
space sequences in the query property value can be expected to match any white space sequence In the target content, 
even If those two sequences are not Identical (I.e. a space can match a newiine or tab, etc.). 
[0157] A human user interface 47 provides a mechanism for defining multiple 'keywords' property values as well as 

35 for differentiating between values having a single word and values containing phrases or other white space delimited 
sequences of words. In the Interest of consistency across registry services, when a single value input field is provided 
for the 'keywords' or similar property, white space is used to separate multiple values by default and multiword values 
are specially delimited by quotes to Indicate that they constitute the same value (e.g. the field [a b u c1 c2 c3" d] defines 
four values, the third of which has three words). 

40 [01 58] It is permitted for special operators or commands to CON-REGS to be Interspersed within the set of 'keywords' 
values, such as those controlling boolean logic, maximal or minimal adjacency distances, etc. It is up to the registry 
service to ensure that no ambiguity arises between CON-REGS operators and actual values or between REGS special 
operators and CON-REGS operators. REGS special operators always take precedence over any CON-REGS opera- 
tors. 

45 [0159] Required CON-REGS profile properties are all Identity and Qualifier properties required to uniquely Identity 
each data storage item or qualified data item In question; either the 'location' or 'agency 1 property; and the 'keywords' 
property containing a unique, minimal set of Index terms for the item in question. 

[0160] Allowed CON-REGS profile properties are all required properties, as well as the title' property (recommend- 
ed). 

so [01 61 ] Required CON-REGS query properties are the 'keywords' property containing the set of Index terms to search 
on which may need to be distilled Into a unique, minimal set of base forms by the registry service. 
[0162] Allowed CON-REGS query properties are ail required properties, as well as the fragment property with either 
wildcard value or negated wildcard value only. 

[01 63] Typological Registry Service (TYPE-REGS) provides for searching the set of 'class' property values (Including 
55 any inherited values) for all media Instances according to the typologies defined for the Information contained In the 
included archives. 

[0184] The results of a search are a set of profiles defining zero or more media instances. 

[0165] In addition to the literal matching of property values, such as provided by META-REGS. TYPE-REGS also 
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matches query values to target values taking Into account one or more "IS-A* type hierarchies as defined by the typol- 
ogies employed such that a target value which Is an ancestor of a query value also matches (e.g. a query value of 
"dog" would be expected to match a target value of "animal"). If only exact matching is required (such that e.g. "dog" . 
only matches "dog") then M ETA-REGS should be used. 

s [0166] TYPE-REGS does not differentiate between classification values which belong to different typologies nor for 
any ambiguity which may arise from a single value being associated with multiple typologies with possibly differing 
semantics. It Is only responsible for efficiently locating all media Instances which have defined values matching those * 
in the Input query. If conflicts arise from the use of multiple typologies within the same environment, It is recommended 
that separate registry databases be generated and referenced for each individual typology. 

to [0167] Required TYPE-REGS profile properties are those Identity properties which explicitly and completely define 1 
the media Instance, one or more values defined for the 'class* property, as well as either the 'location' or 'agency' 
property. 

[01 68] Allowed TYPE-REGS profile properties are all required properties, as well as the title' property (recommend- 
ed). 

is [0169] Required TYPE-REGS query properties are the'dass 4 property containing the set of classifications to search. 
[0170] Allowed TYPE-REGS query properties are restricted to the 'class' property which Is the only property allowed 
in TYPE-REG search queries. 

[0171] Dependency Registry Service (DEP-REGS) provides for searching the set of Association property values 
(including any inherited values) which can be represented explicitly using MARS Identity semantics for all bodies of 

20 information in the Included archives. 

[01 72] The results of a search are a set of profiles defining zero or more targets matching the search query. 
[0173] DEP-REGS is used to Identify relationships between bodies of information within a given environment such' 
as a document which serves as the basis for a translation to another language or a conversion to an alternate encoding, 
a high level diagram which summarises the basic characteristics of a much more detailed low level diagram or set of 

25 diagrams, a reusable documentation component which serves as partial content for a higher level component, etc. 
The ability to determine such relationships, many of which maybe Implicit in the data In question, is crucial for managing 
large bodies of Information where changes to one media instance may Impact the validity or quality of other instances. 
[0174] For example, to locate all targets which immediately Include a given Instance in their content, one would 
construct a query containing the includes' property with a value consisting of a URI identifying the instance, such as 

30 an MRN. DEP-REGS would then return profiles for all targets which include that Instance as a value of their 'Includes' 
property. Similarly, to locate all targets which contain referential links to a given Instance, one would construct a query 
containing the 'refers' property with a value Identifying the instance. 

[01 75] DE P-REGS can be seen as a specialised form of M ETA-REGS, based only on the minimal set of Identity and, 
Association properties. Furthermore, in contrast to the literal matching of property values such as performed by ME- 

35 TA-REGS, DEP-REGS matches Association query values to target values by applying on-the-fty mapping between all 
equivalent URI values when making comparisons; such as between an MRN and an Agency CGI URL, or between 
two non-string-identical Agency CGI URLs, which both define the same resource (regardless of location). Note that If 
the M ETA-REGS implementation provides such equivalence mapping of URI values, then a separate DEP-REGS 
implementation Is not absolutely required; though one may be still employed on the basis of efficiency, given the highly 

40 reduced number of properties in a DEP-REGS profHe. 

[01 76] Required DEP-REGS profile properties are the Identity properties which explicitly and completely define the 
body of information, ait defined Association properties, as well as either the 'location' or 'agency* property. 
[0177] Allowed DEP-REGS profile properties are all required properties, as well as the title' property (recommended). 
[0178] Required DEP-REGS query properties are one or more Association properties. 

45 [0179] Allowed DEP-REGS query properties are one or more Association properties. 

[0180] Process Registry Service (PRO-REGS) provides for searching over sequences of state or event Identifiers 
(state chains) which are associated with specific components of or locations within procedural documentation or other 
forms of temporal information. 

[0181] The results of a search are a set of profiles defining zero or more targets matching the search query. 

so [0182] PRO-REGS can be used for, among other things, "process sensitive help 0 where a unique Identifier Is asso- 
ciated with each significant point In procedures or operations defined by procedural documentation, and software which 
is monitoring, guiding, and/or managing the procedure keeps a record of the procedural states activated or executed 
by the user. At any time, the running history of executed states can be passed to PRO-REGS as a query to locate 
documentation which most closely matches that sequence of states or events, up to the point of the current state, so 

55 thai the user receives precise information about how to proceed with the given procedure or operation exactly from 
where they are. The procedural documentation would presumably be encoded using some form of functional mark-up 
(e.g. SGML, XML, HTML) and generation of the profiles Identifying paths to states or steps in the procedural docu- 
mentation would be automatically generated based on analysis of the data content, recursively extracting the paths of 
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special state Identifiers embedded in the mark-up and producing a profile Identifying a qualified data item to each 
particular point in the documentation using the 'pointer* property. 

[0183] Required PRO-REGS profile properties are the identity properties which explicitly and completely define the 
body of information, the 'class' property defining the sequence of state identifiers up to the information In question, as 
5 well as either the 'location' or 'agency 1 property. 

[01 64] Allowed PRO-REGS profile properties are ail required properties, as well as the title' property (recommended). 
[01 85] Required PRO-REGS query properties are the 'class' property defining a sequence of state identifiers based 
on user navigation history. ... 
[0186] Allowed PRO- REGS query properties are restricted solely to the 'class' property allowed in search queries. 

10 
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1 Scope 

This document defines the Metia Framework foi Electronic Media, a generalized metadata 
driven framework for the management and distribution of electronic media. 

2 Overview 

The Metia Framework defines a set of standard, open and portable models, interfaces, and 
protocols facilitating the construction of tools and environments optimized fox the 
management, referencing, distribution, storage, and retrieval of electronic media; as well as 
a set of core software components (agents) providing functions and services relating to 
archival, versioning, access control, search, retrieval, conversion, navigation, and metadata 
management. 

The Metia Framework is designed to embody the following qualities and characteristics: 
open 

The framework is based on open standards and proven technologies wherever possible, 
and all framework specific properties and characteristics are fully documented. 

scalable 

Environments based on the framework should function equally well with both few and 
many agents, on a single machine or across a distributed network, and on both small 
and large systems; where performance issues are primarily tied to the properties and 
capabilities of the individual agents and/or systems and network bandwidth, and not to 
properties of the framework itself. 

modular 

All agents within a given environment interact efficiently and effectively with one 
another with little to no specialized configuration and with no special knowledge of the 
implementation details of particular agents. 

portable 

Agents conforming to the framework can be implemented on a broad range of 
platforms using practically any tools, pr ogr a mming languages, or other means. 1?he 
core software components provided by the framework itself are implemented in Java, 
providing maximal portability to different platforms and environments. 

distributed 

Agents are not limited to data or the services of other agents running on the same 
machine, but may interact (often transparently) with agents running on any machine 
which is accessible over the network. 

reusable 

The framework provides for maximal use and reuse of existing software components 
and agents, where more complex agents are implemented using the services of more 
specialized agents. This allows refinement and extension of processes with little to no 
modification to any existing implementation. 

extensible 

Additional agents may be added to any environment based on the framework with little 
to no impact to and/or reconfiguration of any existing agents. 
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3 Related Documents, Standards, and Specifications 



5 



3.1 Media Attribution and Reference Semantics (MARS) 



Media Attribution and Reference Semantics (MARS), a component of the Metia 
Framework, is a metadata specification framework and core standard vocabulary and 
semantics facilitating the portable management, referencing, distribution, storage and 
retrieval of electronic media. 

htfoflmetforwk^ 

3.2 Generalized Media Archive (GMA) 

The Generalized Media Archive (GMA), a component of the Metia Framework, defines an 
abstract archival model for the storage and management of data based solely on Media 
Attribution and Reference Semantics (MARS) metadata; providing a uniform, consistent, 
and implementation independent model for information storage and retrieval, versioning, 
and access control. 

btm://metiiinolaa.ro 

33 Portable Media Archive (PMA) 

The Portable Media Archive (PMA), a component of the Metia Framework, is a physical 
organization model of a file system based data repository corrfbiming to and suitable for 
implementations of the Generalized Media Archive (GMA) abstract archival model. 
http-7/ri^anoMa.re^ 

3.4 Registry Service Architecture (REGS) . 

The Registry Service Architecture (REGS), a component of the Metia Framework, is a 
generic architecture for dynamic query resolution agencies based on the Metia Framework 
and Media Attribution and Reference Semantics (MARS), providing a unified interface 
model for a broad range of search and retrieval tools. 

htm://metia.nokia.coiii/sr^d rication8/#REGS 

3.5 HyperText Transfer Protocol (HTTP) 

The Hypertext Transfer Protocol (HTTP) is an application-level protocol for distributed, 
collaborative, hypermedia information systems. It is a generic, stateless, protocol which can 
be used for many tasks beyond its use for hypertext, such as name servers and distributed 
object management systems, through extension of its request methods, error codes and 
headers. A feature of HTTP is the typing and negotiation of data representation, allowing 
systems to be built independently of the data being transferred. 

The Metia Framework distributed collaboration model is based primarily on HTTP. 

htto://www.w3.or g ^^^o1^/ rfc2616/rfc26l61ir^ 
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3.6 Common Gateway Interface (CGI) 

The Common Gateway Interface (CGI) is a standard for interfacing external applications 
with information servers, such as Web servers. Within the new Metia Framework, CGI will 
serve as the primary communication mechanism between networked clients and software ... 
agents. 

htto://hoohoo.ncsa < uiuc.edu/cgi/overv3ew.html 

3.7 Portable Operating System Interface (POSES) 

POSDC (Portable Operating System Interface) is a set of standard operating system 
interfaces based on the UNIX operating system. The POSDC interfaces were developed 
under the auspices of the IEEE (Institute of Electrical and Electronics Engineers). 

The Metia Framework adopts the POSDC models for command line arguments, standard 
input streams, standard output streams, and standard error streams. 

http;/fctandards.iee^or^^ 

3.8 CORBA 

CORBA specifies a system which provides interoperability between objects in a 
heterogeneous, distributed environment and in a way transparent to the programmer. Its 
design is based on OMG Object ModeL 

Metia Framework agents may utilize CORBA as one of several means of agent 
intercommunication. 

http://www.omg.org/technolo^/documents/new formal/corba_hfan 

3.9 Java 

Java is both a programming language and a platform. Java is a high-level programming 
language that claims to be simple, architecture-neutral, object-oriented, portable, 
distributed, high-performance, interpreted, multithreaded, robust, dynamic, and secure. The 
Java platform is a 'Virtual machine 11 which is able to run any Java program on any machine 
for which an implementation of the Java virtual machine (JVM) exists, which is most 
operating systems commonly in use today. 

The core software components and agents provided by the Metia Framework are 
implemented in Java. 

httP^/iava.sun.com/docs^ndex.html 

3.10 W3CTRREC^xml: XML (extensible Markup Language) 

The extensible Markup Language (XML) describes a class of data objects called XML 
documents and partially describes the behavior of computer programs which process them. 
XML is an application profile or restricted form of SGML, the Standard Generalized 
Markup Language. By construction, XML documents are conforming SGML documents. 
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10 



XML is used for die serialization, interchange, and (typically) persistent storage of MARS 
metadata property sets. The Metia Java SDK provides for the importation and exportation 
of MARS XML encoded instances to and from MARS class instances. 
httP;//ww.w3.OTgni^REC>xni1 

3.11 W3CTRrdf*yntax:I©^ 

The Resource Description Framework (RDF) is a foundation for processing metadata; it 
provides interoperability between applications that exchange inachinc-understandable 
information in a distributed environment ■. • 

The Metia Framework uses RDF for defining the semantics of metadata properties. 
htto^Avww.wa.OTgm^REC-rdf^p^^ 

15 

3.12 W3C TR rdf-schema: RDF Schemas 

RDF Schemas provides information about the interpretation of the statements given in an 
RDF data model and may be used to specify constraints that should be followed by these 
data models. 

The Metia Framework uses RDF Schemas for relating metadata properties and values a to 
disjunct but synonymous vocabularies such as Nokia Metadata for Documents and the 
Dublin Core. 
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4 Key Terms and Concepts 
4.1 Agent 

An agent is a software application which conforms to . the interface and protocol 
requirements defined by this specification, and which provides one or more specific and 
well defined services or operations. 

Per the general qualities derived from the Metia Framework, every agent can be said to 
exhibit the following two qualities: 

modular 

The implementation details of the agent ere hidden behind the generic interfaces and 
protocols of the framework, such that any other agent, user, client, or process can 
interact with the agent without any privileged knowledge of its internal workings, 
distributed 

Every agent is accessible over die network from any system which has access to the 
system on which the agent resides. 

In addition to the above, an agent may also exhibit one or more of the following qualities: 
intelligent 

An agent may be sensitive to die environment, system, or particular context in which it 
is operating, automatically adjusting its behavior accordingly. 

replicating 

An agent may create copies of itself to optimize processing of a given operation by 
dividing portions of the task to each copy, which (depending on the underlying system) 
may be executed in parallel. 

persistent 

An agent may remain in memory and function beyond the duration of a single 
operation, maintaining information from previous operations which may optimize or 
otherwise facilitate subsequent operations. 

35 collaborative 

An agent may utilize die services of other agents to perform an operation, and 
management of available agents and their servioes may be handled by a specialized 
"broker" agent with which available agents register. A collaborative agent is typically 
also a persistent agent. 
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An agent may move from machine to machine (create a copy of itself on another 
machine and then terminate), if needed to accomplish a given operation (such as 
updating information in a variety of locations). A mobile agent is typically also a 
persistent, replicating agent 
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42 Agency 

An agency is a set of specific and well defined services and/or operations typically 
5 implemented by a set of agents (or other software components, systems, or tools) which are 

organized under and accessed via a single managing agent 

Technically, every agent can be viewed as an agency. The difference is primarily one of 
perspective. An agency is the abstract functionality and behavior embodied in (or provided 
via) an agent The agent itself may be nothing more man a proxy to some other system or 
10 service (such as an RDBMS application) which actually implements those services. Thus, 

while the agent may essentially provide the full range of functionality defined for an 
agency, it may not implement the full functionality of the agency itself. 
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5 Framework Architecture 

5 The Metia Framework architecture is based on a standard web server running on a platform 

which provides the basic POSDC command line and standard input/output stream 
functionality (see diagram on next page). 

One of the goals of the framework is to be media neutral, such that the particular encoding 
of any data is not relevant to storage by or interchange between agents. This does not mean 
10 that specific encodings or other media constraints may not exist for any given environment 

implementing the framework, depending on the operating system(s), tools, and processes 
used, only that the framework itself aims not to impose any such constraints itself. 

Every agent conforming to the framework must provide two interfaces: (1) HTTP+CGI, and 
(2) POSDC command Ike + standard input/output/error. In addition to these, an agent may 
15 also provide interfaces based on (3) Java method invocation and/or (4) CORBA method 

invocation. These interfaces are defined in greater detail below. Any given agent (or other 
user, client, or process) is free to choose among the available interfaces provided by an 
agent; whichever is most optimal for the particular context or application. 

20 Non-agent systems, processes, tools, or services which are utilized by an agent can still be 

accessed via proprietary means if necessary or useful for any operations or processes 
outside of the scope of the framework. Thus, framework based tools and services can co- 
exist freely with other tools and services utilizing the same resources. 
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5.1 Framework Protocols and Interfaces 



5.1.1 Media Attribution and Reference Semantics (MARS) 

MARS is the language by which agents communicate and is the "heart" of the Metia 
Framework. All other protocols and interfaces defined by the framework are merely a 
means to transfer data streams which are defined, directed, and controlled by MARS 
metadata. See section 6.1 and the separate MARS specification. 

5.1.2 POSK 

The framework adopts the POSK standard specifications for command line arguments, 
standard input stream, standard output stream, and standard error stream as the primary 
local (system internal) interface used for agent intercommunication and data interchange. 

Every framework agent must provide a POSK interface. See section 5.2.1 below regarding 
MARS command line and standard input parameter encoding. 

5.1.3 HTTP + CGI 

The framework adopts HTTP+COI as the primary distributed (network) interface used for 
agent intercommunication and data interchange. 

Every framework agent must provide an HTTP+CGI interface using the, HTTP GET 
method. See section 5.2.1 below regarding MARS CGI parameter encoding. 

5.1.4 Java 

Agents which are implemented using the Metia Framework SDK will provide for direct 
method invocation according to the Agency Java interface, included in the SDK. 

5.1.5 CORBA 

Agents may provide for direct method invocation via a CORBA interface according to the 
Agency IDL interface, included in the Media Framework SDK. 
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5.2 Agent Intercommunication 

Agents communicate with one another, and with external clients and processes, using 
MARS metadata semantics, encoded as a property set (a set of values associated with named, 
properties. MARS property sets are die only allowed means of communication, regardless 
of the interface used. 

5.2.1 Property Set Specification 

MARS property sets can be passed to any agent in one of the following ways: 
1. Command Line Arguments (multiple sets separated by the special argument •-*) 
Examples: 

-identifier xytl23 -language en -encoding xhtml 
-identifier abc identifier def -identifier ghi 



2. HTTP/CGI (multiple Bets separated by the special valueless field 

Examples: 

http://. . .&ldentifier-ocysl23&language-en&encoding«xhtRa 
https//. . .^dentifieroebca--&identifier«def&--&i(lenti€ier»ghi 

3. Standard Input, encoded as XML instance 

Examples: 

<?xml version- 1 L.0*?> 

<MARS> 

<prqperty_aet> 

< ident if ier >< t oken>xyzl 2 3 < / tofcenx / ident if ier > 
<languagexl : en/x/language> 

< encoding > ochtml /></ encoding > 
< /prqperty_Bet > 

</MARS> 

<7xml version-* X.0«?> 
<MAR8> 

<property_eet> 

< ident i f ier xtofcen> abc< /tokenx / ident if ier > 
</property_eet> 

<property_aet> 

<ident if ier xtoXen>def < /toXenx / identifier > 
</property_set > 
<property_set> 

<identifierxtoken>ghi</tokenx/idantifier> 
< /property_se t > 
</MARS> 
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4. Software method invocation (passing instantiated MARS object) 
Examples: 

oyAgent .retrieve (myMARS) ; 

rayAgent .generate (sourceHARS, taxgecMARS) ; 

Command Line/CGI arguments take precedence over standard input, and if specified, 
10 standard input, if any. is treated only as an input data stream. Most interaction between 

agents will specify operations via either command line or CGI arguments. 

Every agent, regardless of implementation, must provide support for the first three 
interfaces defined above (command line, CGI, and standard input). Agents implemented 
, 5 using the Metia SDK must provide support for the fourth interface defined above (method 

invocation). 

5.2.2 Interpretation of Multiple Property Sets 

If multiple property sets are specified, cither via arguments or standard input, then they are 
to be interpreted as follows: 

1. The first property set must contain an action property value. . 

2. If only one property set is defined, then the single action is performed as specified by the 
property set. 

3. If the action of die first property set is , store\ then either both* die component property 
must equal 'meta* and the item property must equal 'data 1 or the item property must equal 
'mcta'; in which case the second property set is taken to be a metadata property set to be 
stored persistently. It is then an error for there to be more than two property sets in the 
input. 

4. If the action of the first property set is •generate', then the first property set is taken as 
defining the target of the generation and the second property set is expected to define the 
source of the generation which must be retrieved. Any subsequent property sets are taken 
to be part of a compound action to be applied in succession to the results of the 

35 generation. It is then an error for any subsequent property set not to have an action 

defined. 

5. If all property sets have an action defined, then the input is taken to be a compound 
action, and each action is to be applied to the results of the previous action in succession. 

40 V a preceding action returns a data stream, then the subsequent action is to take that 

stream as input; otherwise, it is to retrieve the first item explicitly specified by a 
preceding property set. 

6. If the locate 1 action is included in a compound action sequence, then the chain of 
subsequent actions following the locate acdon are applied in succession to each of die 

45 items identified by the locate action. 

All other combinations of property sets are either invalid or left to the custom interpretation 
or the particular agent 

It is not permitted for any Metia agent to apply an interpretation which conflicts with the 
so interpretation specified above. 
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5.23 Diagnostics and Error Notification 

All errors, warnings, cautions, and other notes output by an agent which are not part of a 
result value must be output on the standard error port composed as an XML instance 
conforming to the Meti a Framework Diagnosdcs DTD: 

htte;//mctiano1da.coro/^ 

5.2.3.1 Diagnostic Notification Types 

The Metia Framework Diagnostics DTD provides for the. Mowing notification types: 
Error 

An error signals an occurence which prevents an agent from continuing a particular 
process or task. The error condition may or may not be recoverable. Typically it is not. 
Warning 

A warning constitutes a condition or occurence which could cause loss or corruption of 
information, damage to equipment, or failure of a critical service. 
Caution 

A caution constitutes a condition or occurence which could affect the efficiency of 
equipment or of a service, or which may limit the effectiveness of a given process. 
Note 

A note constitutes any general information about equipment, a service, a process, or 
data which is considered significant 

Debug 

A debug notification is any general information about the operation of the agent as 
regards its implementation and which might be meaningful to developers or maintainors 
of the agent software. 

The content of any given notification is free-form may consist of pre-f ormatted diagnostics 
from legacy tools or systems, well formed XML markup, or any other textual data By 
default, any given agent receiving diagnostics from another agent is required only to be able 
to recognize the particular notification type(s) and optionally display the literal 
notifications) content (including any markup) to an end-user. Particular agents, however, 
may contract to use specific markup for notification content to facilitate specialized 
processing and/or display of notifications. 

5.2.3.2 Diagnostics in a CGI Environment 

In the case of an agent operating in a CGI environment, which does not provide for 
separate standard output and standard error streams, diagnostics may be returned either in 
place of the return value (in the case of a fatal error) or as part of a multipart MIME stream 
consisting first of the return value and secondly of the diagnostics instance. 
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6 Framework Components 

The Metia Framework is comprised of a number of components, each defining a core area 
of functionality needed in the construction of a complete production and distribution 
environment 

Each framework component is deGned separately by its own specification. This section only 
summarizes the role of each component within the Metia Framework. Please consult die 
specification for each framework component for more detailed information. 

6.1 Media Attribution and Reference Semantics (MARS) 

Media Attribution and Reference Semantics (MARS) is a m»*?da ta specification framework 
and core standard vocabulary and semantics facilitating, the portable management, 
referencing, distribution, storage and retrieval of electronic media. : . 

MARS is the common "language" by which the different Metia Framework agencies 
communicate. 

MARS is designed specifically for the definition of metadata for use by automated systems 
and for the consistent, platform independent coinmnnication between software components 
storing, exchanging, modifying, accessing, searching, and/or displaying various types of 
electronic media such as documentation, images, video,, etc. It is designed with 
considerations., for automated processing and storage, by computer systems in mind, not 
paricularly * for Wect" consumption though Tne^htmittip^ are provided for 

associating with any given metadata property one or more presentation labels for use in user 
interfaces, reports, forms, etc. 

MARS aims to fulfill the following two goals: 

1. To define a framework within which metadata can be explicidy defined and efficiently 
and reliably processed by automated systems. 

2. To define a core metadata vocabulary of properties and values for automated systems 
used for storing, exchanging, operating on, and/or displaying electronic media. 

Utilizing a common abstract metadata vocabulary and semantics for. all reference and 
communication functions by all agents within the framework affords a considerable amount 
of modularity, sal ability, and flexibility for any given set of agents, as each agent constitutes 
a "black-box" and specific implementation details are irrelevant insofar as their interaction 
with users and other agents is concerned, and new agents added to an environment are 
immediately and transparently usable by existing processes. The core MARS vocabulary 
also provides for an information rich environment enabling processes and operations not 
possible using only simple identifiers such as filenames, URL's, DOTs, and similar. 

6.1.1 XML 

XML is used for the serialization, interchange, and (typically) persistent storage of MARS 
metadata property sets. The Metia Java SDK provides for the importation and exportation 
of MARS XML encoded instances to and from MARS class instances. 

6.1.2 XML DTD 

An XML DTD for the general framework and for the core properties defined by MARS is 
defined as a component of the Metia Framework. The common tools and processes 
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operating on or directed by MARS metadata must support metadata property value sets 
encoded as XML instances conforming to this DTD. 

The defined DTD provides mechanisms by which additional properties and property values 
are defined as needed by particular business units, product lines, processes, etc. 

htto^meUa,nolda.corr^s{^emas/mars^(Vdtd^ 
6.13 XML Schema 

An XML Schema for the general framework and for the core properties defined by MARS 
is defined as a component of the Metia Framework, and die common tools and processes 
operating on or directed by MARS metadata must support metadata property value sets 
encoded as XML instances conforming to this Schema. 

The XML Schema provides for more rigorous validation of MARS XML instances, and is 
recommended over validation by DTD wherever possible. 

The defined XML Schema provides mechanisms by which additional properties and 
property values are defined as needed by particular business units, product lines, processes, 
etc. 

bttp'y/metia.nok3a.eom/8c hemag/mar^2.( y^d/ 
6.L4 RDF Schema 

An RDF Schema for die core properties defined by MARS is defined as a component of "the 
Metia Framework, and which grounds their semantic interpretation of MARS in the Dublin 
Core and Nokia Metadata for Documents, as well as provides a foundation for defining 
additional semantic qualities of the core, vocabulary and its relationships to other 
vocabularies. 

http://metia.nokiacpn^^ 

6.2 Generalized Media Archive (GMA) 

The Generalized Media Archive (GMA) is an abstract archival model for the storage and 
management of data based solely on Media Attribution and Reference Semantics (MARS) 
metadata; providing a uniform, consistent, and implementation independent model for 
information storage and retrieval, versioning, and access control. 

The GMA is a central component of the Metia Framework and serves as the common 
archival modal for all managed media controlled and/or accessed by Metia Framework 
agencies. It constitutes an Agency, which may be implemented as one or more Agents. 

The GMA provides a uniform, generic, and abstract organizational model and functional 
interface to a potentially wide range of actual archive implementations; independent of 
operating system, file system, repository organization, or other implementation details. This 
abstraction facilitates the creation of tools, processes, and methodologies based on this 
generic model and interface which are insulated from the internals of the GMA compliant 
repositories with which they interact 

The GMA defines specific behavior for basic storage and retrieval, access control based on 
user idennty, versioning, and automated generation of variant encodings. The identity of 
individual storage items is based on MARS and all interaction between a client and a GMA 
implementation must be expressed as MARS metadata property sets. 
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63 Portable Media Archive (PMA) 

The Portable Media Archive (PMA) is a physical organization model of a file system based 
data repository conforming to and suitable for implementations of the Generalized Media 
Archive (GMA) abstract archival model. 

The PMA defines an explicit yet highly portable file system organization for the storage and 
retrieval of information based on Media Attribution and Reference Semantics (MARS) 
metadata. The PMA uses the MARS Identity and Item Qualifier metadata property values . 
themselves as directory and/or file names, avoiding the need for a secondary referencing 
mechanism and thereby simplifying the implementation, maximizing efficiency, and 
producing a mnemonic organizational structure. 

Any GMA may use a physical organization model other than the PMA. The PMA physical 
is archival model is not a requirement of the GMA abstract archival model.- However, the 

PMA may nevertheless be employed by such implementations . both:as a data interchange 
format between disparate GMA implementations as well as a format for . storing portable 
backups of a given archive. 

20 € A Registry Service Architecture (REGS) 

The Registry Service Architecture (REGS) is a generic architecture for dynamic query 
resolution agencies based on the Metia Framework and Media Attribution and Reference 
Semantics {MARS), providing-* unified interface .model for a broad range of search and 
retrieval tools. A particular registry service constitutes an Agency, which may be 
25 implemented as one or more Agents. 

REGS provides a generic means to interact with any number of specialized search and 
retrieval tools using a common set of protocols and interfaces based on the Metia 
Framework; namely MARS metadata semantics and either a POSK or CGI compliant 
interface. As with other Metia Framework components, this allows for much greater 

30 flexibility in the implementation and evolution of particular solutions while minimizing the 

interdependencies between the tools and their users (human or otherwise). 
Being based on MARS metadata allows tot a high degree of automation and tight 
synchronization with the archival and management systems used in the same environment, 
with each registry service deriving its own registry database directly from the metadata 

35 stored in and maintained by the various archives themselves; while at the same time, each 

registry service is insulated from the implementation details of and changes in the archives 
from which it receives its information. 

Every registry service shares a common architecture and fundamental behavior, differing 
^ primarily only in the actual metadata properties required for their particular application. 

6.5 Java SDK 

The Metia Java SDK (Software Development Kit) provides software components 
45 implementing the core models and behavior defined by the Metia Framework and its 

components. 

The SDK is implemented in Java conforming to the Java 2 platform specification and 
resides m the Java package com.nokia.ncde. 
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This section provides a general overview of die principle classes and interfaces defined in 
the SDK Consult the JavaDoc documentation for more information about these and other 
classes and components. 

6.5.1 MARS 

MARS (com.nokia.ncd*MARS) is a Java class which provides a uniform container "Tor 
storing! accessing, defining, and passing MARS metadata property sets, including methods 
forimporting from and exporting to XML encoded instances conforming to the MARS 
DTD, 

6.5.2 Agency 

Agency (com jiokiajjcd^Agency) is a Java interface which defines the common behavior 
(methods) which are implemented and shared by all Framework agents. 

6.5.3 Agent 

Agent (com.nokia.ncde Agent) is a Java abstract class which implements the Agency 
interface and provides default methods for basic agent behavior and which is typically the 
parent or ancestor class of specific agent implementations built using the Metia SDK. 

6.5.4 AgentProxy 

AgentProxy (com.nokia.ncde AgentProxy) is a Java wrapper class which provides a 
convenient mechanism for interacting with the network CGI interface of any Agency, as if 
it were a local object within a Java application (typically an agent). { 

6.5.5 AgentS trvlet 

AgentServlet (com.nokia.ncde. AgentServlet) is a Java wrapper class which provides Java 
Servlet functionality to any class implementing the Agency interface. 

6.5.6 AgentS erver 

AgentS erver (com.nolda.ncde.AgentServer) is a Java wrapper class which provides CORBA 
server functionality to any class implementing the Agency interface. 

6.5/7 AgentClient 

AgentClient (com.nokia.ncde AgentClient) is a Java wrapper class which provides CORBA 
client functionality to any class implementing the Agency interface. 
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1 Scope 



This document defines the Media Attribution and Reference Semantics (MARS), a metadata 
specification framework and core standard vocabulary and semantics facilitating the 
portable management, referencing, distribution, storage and retrieval of electronic media. 



2 Overview 



MARS is designed specifically for the definition of metadata for use by automated systems 
and for the consistent, platform independent communication between software components 
storing, exchanging, modifying, accessing, searching, and/or displaying various types of 
information such as documentation, images, video, etc. It is designed with considerations 
for automated processing and storage by computer systems in mind, not particularly for 
direct consumption by humans; though mechanisms are provided for associating with any 
given metadata property one or more presentation labels for use in user interfaces, reports, 
forms, etc. 

MARS aims to fulfill the following two goals: 

1. To define a framework within which metadata can be explicitly defined and efficiently 
and reliably processed by automated systems. 

2. To define a core me t adata vocabulary of properties and values for automated systems 
used for storing, exchanging, operating on, and/or displaying electronic media. 

Extensibility of the core vocabulary is of course of paramount importance, as MARS cannot 
address all of the needs of all groups, systems, processes, products fully and still serve as a 
manageable standard; nor can it foresee all possible needs and applications in the future; 
however, it remains possible and beneficial both to define as rigorously as possible a 
framework for metadata and a core vocabulary and then enable. . extensions and 
enhancements to that core as needed, within the constraints of that framework. 

It is important to note mat the cote vocabulary defined by MARS is data-centric and not 
use-centric, in that the metadata properties defined therein apply primarily to characteristics 
^attributes of the data itself, and not how, where, or by whom the data is used or 
referenced, ftocesses such as for Product Data Management (PDM), Configuration 
Management (CM), and Work Flow Management (WFM) are not directly addressed in the 
core MARS vocabulary as these define uses of the data and not characteristics of the data 
itself. 

The core vocabulary is specifically designed to meet the needs of organization and 
management processes applied to large volumes of technical and user documentation, 
though the framework and most if not all of the core vocabulary is applicable to many other 
applications as welL 
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3 Related Documents, Standards, and Specifications 

3.1 Metia Framework for Electronic Media 

The Metia Framework is a generalized metadata driven framework for the management and 
distribution of electronic media which defines a set of standard, open and portable models, 
interfaces, and protocols facilitating the construction of tools and environments optimized 
for the management, referencing, distribution, storage, and retrieval of electronic media; as 
well as a set of core software components (agents) providing functions and services relating 
to archival, versioning, access control, search, retrieval, conversion, navigation, and 
metadata management 

MARS is a component of the Metia Framework and serves as the common "language" by 
which the different Metia Framework agents communicate. 

hto-Y/meuanolriaxom/g^ 

32 Generalized Media Archive (GMA) 

The Generalized Media Archive (GMA), a component of the Metia Framework, is an 
abstract archival model for the storage and management of data based solely on Media 
Attribution and Reference Semantics (MARS) metadata; providing a uniform, consistent, 
and implementation independent model for information storage and retrieval', versioning, 
and access control. 

htrp://mctia.nokia.com/^ificadoTis/#GMA 

33 Portable Media Archive (PMA) 

The Portable Media Archive (PMA), a component of the Metia Framework, is a physical 
organization model of a file system based data repository conforming to and suitable for 
implementations of the Generalized Media Archive (GMA) abstract archival model. 

http'//metia,flQ^^ 

3.4 Registry Service Architecture (REGS) 

The Registry Service Architecture (REGS), a component of the Metia Framework, is a 
generic architecture for dynamic query resolution agencies based on the Metia Framework 
and Media Attribution and Reference Semantics (MARS), providing a unified interface 
model for a broad range of search and retrieval tools. 

httoirmetianokiaxonVsDedficatior^#REQS 

3.5 Nokia Metadata for Documents 

MARS is a derivative of Nokia Metadata for Documents. MARS deviates from that work to 
some degree in order to meet the specific requirements of the Metia Framework; primarily 
where identity and management properties and more rigorous data typing is required. 

Within all systems and environments based on Metia Framework, MARS supersedes the 
Nokia Metadata for Documents specification for all metadata related applications. 
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htto://www.c<ffln ecting.nokiaro 
6?23004327e3/SFILE/meta2.doc 

3.6 The Dublin Core 

The Dublin Core is a metadata element set intended to facilitate discovery of electronic 
resources. Originally conceived for author-generated description of Web resources, it has 
attracted the attention of formal resource description communities such as museums, 
libraries, government agencies, and commercial organizations, 

MARS can be viewed as a functional superset of the Dublin Core, and an RDF Schema for 
MARS could be created which inherits directly from the Dublin Core RDF Schema, such 
mat any tools which are designed to operate on Dublin Core compliant metadata will also 
be able to operate correctly on MARS compliant r"*tt*Ma. 

http'/fourl nrlr^nrpr/^^a^fltaMublin COTC/ 

3.7 ISO 639: Language Codes 

ISO 639 specifies a set of two-letter codes represented by case-Insensitive ASCII characters 
which uniquely identify world languages. 

MARS adopts ISO 639 language codes for the allowed values of certain property types. 
http;^www,j8Q.ct)/ 

3.8 ISO 3166-1: Country Codes 

ISO 3166-1 specifies a set of two-letter codes represented by case-insensitive ASCH 
characters which uniquely identify countries. 

MARS adopts ISO 3166-1 country codes for the allowed values of certain property types. 
hto://www T jjgp.cW 

3.9 ISO 8601: General Date and Time Formats 

ISO 8601 specifies a number of standard methods for encoding date and time information, 
for portability between different computer systems and applications. 

MARS adopts a subset of ISO 8601 encodings for the allowed values of certain property 
types. 

http://www.iso.ch/ 

3.10 W3C TR NOTE datetime: Specific Date and Time Formats 

The datetime W3C TR note defines a profile of ISO 8601, the International Standard for the 
representation of dates and times, restricting the supported formats to a smaller number 
likely to satisfy most requirements. 

MARS adopts a subset of the W3C datetime NOTE encodings for the allowed values of 
certain property types. 

http://www.w3,oram^NOTB.d a terim ft 
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3.11 RFC 2046: MIME (Multipurpose Internet Mail Extensions) 

The IETF MIME standard defines a platform independent and portable media typing system 
and defines an initial set of media types and general media encoding properties. The MIME 
system is used by abroad range of internet and other systems, standards, and protocols. 

MARS adopts RFC 2046 content type and character set identifiers for the allowed values of 
certain property types. 

htto^^ywwJetf.orgfrfcM 

3.12 W3CTRxptr; XML Pointer Language 

XPointer, which is based on the XML Path Language (XPaihVsupports addressing into the 
internal structures of XML documents:. It allows for traversal^, of a document tree and 
choice of its internal parts based on various properties, such as element- types, attribute 
values, character content, and relative position; ■ 

MARS adopts W3C XPointer syntax for the allowed values of certain property types. 

3.13 Common Gateway Interface (CGI) 

The Common Gateway Interface (CGI) is a standard for interfacing external applications 
with information servers, such as Web servers. Within the new Metia Framework, CGI will 
serve as the primary communication mechanism between networked clients and software 
agents. 

The MARS Agency data type is comprised of a CGI URL prefix. 
httpj//hoohoo,nc^ 

3.14 RFC 2396: Uniform Resource Identifier (UK) 

A Uniform Resource Identifier (URI) is a compact string of characters for identifying an 
abstract or physical resource. It serves as the general syntax by which URNs, URLs, and 
other identifiers are defined. 

MARS adopts RFC 2396 URls for the allowed values of certain property types. 
http://wwjetf. CT ^ 

3.15 RFC 2141: Uniform Resource Name (URN) 

Uniform Resource Names (URNs) are intended to serve as persistent, location-independent, 
resource identifiers and are designed to make it easy to map other namespaces, (which share 
the properties of URNs) into URN-space. The URN syntax provides a means to encode 
character data in a form mat can be sent, in existing protocols, transcribed on most 
keyboards, etc, 

MARS adopts RFC 2141 URNs for the allowed values of certain property types. 
http:y/www.ietf.or g /rf c M c 114 1 tv flnumber^Ul 
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3.16 RFC 1738: Uniform Resource Locator (URL) 

A Uniform Resource Locator (URL) is a compact string of characters for identifying a 
physical resource available via the Internet It is the most common form of URI presently in 
use on the web. 

MARS adopts RFC 1738 URLs for the allowed values of certain property types. 
nttp;//www.ietf.orrt^ 

3.17 Unicode 

The Unicode Standard is a fixed-width, uniform encoding scheme for written characters and 
text The repertoire of this international character code for information processing includes 
characters to the major scripts of (he world, as well as technical symbols in common use. 
MARS adopts Unicode for the allowed values of string property types. 
hm?;//ww,nnico^ 

3.18 POSDC Regular Expression Syntax 

POSDC (Portable Operating System Interface) is a set of standard operating system 
interfaces based on the UNIX operating system. The POSDC interfaces were developed 
under the auspices of the IEBB (Institute of Electrical and Electronics Engineers) . Regular 
expressions are used to recognize specific patterns within textual data. POSDC defines a 
standard encoding for regular expressions. 

MARS expresses property value types using POSDC regular expression syntax, 
httrt/flandyds^ 

3.19 Metadata for Graphics in Customer Documentation 

Guidelines for the application of MARS metadata for the management of and access to 
graphics media in the NET Customer Documentation Environment (NCDE). 
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4 Key Terms and Concepts 



4.1 Property 

A property, for the purpose of this specification, is a quality or attribute which can be 
assigned or related to an identifiable body of information, and is defined as an ordered 
collection of one or more values sharing a common name. The name of the collection 
represents the name of the property and the value(s) represent the realization of that 
property. Typically, constraints are placed on the values which may serve as the realization 
of a given property. 

42 Property Set 

A property set is any set of valid MARS metadata properties/. 

43 Media Object 

Media objects represent abstract bodies of information about which we can communicate 
and which correspond to common organizational concepts such as "document", "book", 
"manual", "chapter", "section", "sidebar", "table", "image", "chart", "diagram", "graph", 
"photo", "video segment", "audio stream", etc. 

They are, however, abstract and have no specification for any given language, coverage, or 
encoding. The same media object can be realized in many , languages, with many 
geographical, regional, distributional, or other variations, and be encoded in a multitude of 
formats, without affecting in the least the scope and qualities of the information that they 
embody. 

An abstract media object is given an identifier which is intended to be unique for the entire 
known universe. So long as all media objects within a given environment follow the same 
identification scheme, or any number of mutually exclusive schemes, then all will be well. 
It is up to the tools and processes in use to ensure mat media object identifiers remain 
unique within any given environment . 

4.4 Media Instance 

A media instance represents a particular realization of an abstract media object for a 
particular language, coverage, encoding, and release. Every distinct combination of these 
four properties constitutes a different instance of the media object Some (in fact most) 
instances of a given media object will be automatically generated, derived from some other 
instance, particularly those differing in encoding. Similarly, instances in various languages 
will typically all be derived from a single instance, representing the source language from 
which all translations to other languages are made. 

4.5 Media Component 

Each media instance is comprised of a set of components, which are all intimately related to 
that particular realization and inseparable from it. Most of these components are 
automatically generated, or are accessed and modified only indirectly via one or more 
storage and/or management systems. The only mandatory component for a media instance is 
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the data component The existence and use of other components depends on the specific 
needs, functions, requirements, or processes comprising the environment within which that 
5 data resides, MARS defines a bounded set of component types; though tilts may be 

extended as needed as new requirements, processes, or methodologies arise. 

Media objects may also contain components, in which case the components are taken "to 
represent properties or other characteristics inherited by or attributable to each instance of 
that media object 

10 

4.6 Storage Item 

Storage items constitute die only actual physical entities within a MARS based 
environment Just as a media instance is comprised of one or more components, so a 
15 component is comprised of one or more storage items. 

Items correspond to what would typically be stored in a single file or database record, and 
are the things which are actually created, encoded, modified, transferred, etc. Items may 
embody content, content fragments, metadata, revision deltas, or other information needed 
for the reliable storage, management, and processing of a given media component Items are 
20 ti" 5 discrete computational objects which are passed from process to process, and which 

form the building blocks from which the information space and die environment used to 
manage, navigate, and manipulate it are formed. 
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4.7 Qualified Data Item 

Any given 'data* storage item for any component may be qualified in one or more of the 
following ways: 



4,7.1 Content Pointer 

30 



MARS provides for referencing (and hence defining an explicit identity for) specific 
content within a given item, component, instance, or object; depending on the nature of die 
reference. E.g., a particular element within an SGML, HTML, or XML entity can be 
referenced by a unique element identifier, which would be valid for all of the above 
mentioned scopes. Alternatively, the reference could be based on a particular path through 
the structure of the entity, possibly specifying a given range of data content characters, in 
which case it might be valid only for a particular component or item, 

MARS adopts the W3C XPointer standard for encoding such content specific references in 
SGML, HTML, or XML content, and it is up to a given application, process, or 
methodology to ensure the validity of references applied at a given scope. It is 
recommended that wherever possible that explicit element ID values be used for all pointer 
references and that structural paths and data content specific references be avoided if at all 
possible; for die sake of maximal validity of pointer values to all realizations of a given 
media object, irrespecti ve of language, coverage, encoding, or partitioning. 

Though XPointer is not yet a final Recommendation by the W3C, and some changes may 
occur within the standard, it is presently a Candidate Recommendation and is expected to 
reach full Recommendation status in the very near future. 

Future versions of MARS may adopt additional internal pointer mechanisms for other 
encodings as needed and as available. 

50 Content pointers are only defined for data* storage items. 
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4.7.2 Revision 

A revision is an identifiable editorial milestone for a 'data* storage item within the scope of a 
particular managed release. It is a snapshot in time, either static or reproducible, to which 
one can return. 

Revisions are only defined and maintained for 'data 1 storage items. 

4.7.3 Fragment 

A fragment is an identifiable linear sub-sequence of the data content of a component, either 
static or reproducible, which can be provided in cases where the full content is either too 
large in volume for a particular application or not specifically relevant. 

Fragments are only defined and maintained for 'data' storage items. 

4.8 Inheritance of Metadata 

Metadata defined at higher scopes is inherited by lower scopes. There are two simple rules 
governing the inheritance of metadata from higher scopes to lower scopes: 

1. All metadata properties defined in higher scopes are fully visible, applicable, and 
meaningful in all lower scopes, without exception. 

2. Any property denned in a lower scope completely overrides, hides, shadows, replaces 
any definition of the same property that might exist in a higher scope. 

Thus, all metadata properties defined for a media object are inherited by all instances of that 
object; and all metadata properties defined for a media instance (or media object) are 
inherited by all of its components. 

MARS does not define the mechanisms, algorithms or other procedures for affecting the 
inheritance of metadata properties defined in higher scopes to operations performed in 
lower scopes. It is the responsibility of the tools and processes to ensure that metadata is 
inherited properly and reliably. 

4.9 Versioning Model 

MARS defines a simple, portable, and practical versioning model using only two levels of 
distinction, corresponding to the concepts of release' and revision'. 

A release is a published version of a media instance which is maintained and/or distributed 
in parallel to other releases. One could view a release as a branch in common tree based 
versioning models. A revision is a milestone in the editorial lifecycle of a given release; or a 
node on a branch. 

In addition to. release and revision, a particular coverage can be defined and applied to a 
media instance to differentiate variant content intended for a particular application and/or 
audience. 
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5 Metadata Classification and Naming Conventions 

5.1 Property Name 

All property names must be valid tokens (see formal specification in section 5.2.1). 
Furthermore, all property name tokens for a given environment share the same lexical 
scope. 

The format for tokens was motivated by the desire to have a naming scheme which could be 
used consistently across a very broad scope of encodings. This not only makes adoption and 
application of such a standard easier in a heterogeneous environment but also simplifies the 
construction of and interaction between common tools and processes. 

is Compatibility with a very broad set of encoding schemes allows for MARS metadata 

property names and token values to be used as variables, symbols, names, tokens, 
identifiers, directories, filenames, etc. in the various encoding schemes, allowing for 
consistent semantics both for the metadata itself as well as for the systems, applications and 
models storing, operating on, describing, and/or referencing mat metadata. 

so Encodings for which the token format is known to be compatible include: 

Progrummirig/Scripting/Conimand Languages: 

C, C++, Objective C, Java, Visual BASIC, Ada, Smalltalk, LISP, Bmacs Lisp, 
Scheme, Prolog, JavaScript/BCMAScript, Perl, Python, TCL, Bourne Shell, C 
Shell, Z Shell, Bash, Korn Shell, POSDC, Win32, REXX, SQL. 

Markup/Typesetting Languages: 

SGML, XML, HTML, XHTML, DSSSL, CSS, PostScript, PDF. 

File Systems: 

so FAT (MS-DOS), VFAT (Windows 95/98), NTFS (Windows NT/2000), HPS 

(Macintosh), HPFS (OS/2), HP/UX, UFS (Solaris), ext2 (Linux), ODS-2 (VMS), 
NFS, ISO 9660 (CDROM), UDF (CDR/V7, DVD). 

It is likely that there exist many other encodings, in addition to those listed above, with 
which the MARS token format is compatible. 

35 

5.2 Property Value Type 

MARS defines a number of property value types which serve to constrain the format and 
content of specific values. These data typing constraints simplify the construction of 
40 software systems which operate on MARS metadata, and provide for more consistent and 

uniform usage. 

The total length or magnitude of property values, or sets of values, is only dependent on the 
storage limitations of the systems and tools operating on the metadata. MARS itself imposes 
no arbitrary restrictions. 
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Specific environments, processes, systems, or applications might restrict the magnitude of 
one or more value types to satisfy storage, bandwidth, or other constraints. MARS property 
value types may be constrained further (e.g. limiting Identity property token values to 30 
characters, or limiting integers to the range 0..9999) but may not be relaxed in any fashion 
(e.g. allowing tokens to have case distinction or include white space or colon characters, 
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etc.). It is up to each system and/or application to address the risk of data loss or corruption 
when unable to support the magnitude of existing metadata property values. 

Many property values are "Environment Dependent". This means that they may be specific 
to a given system or LAN, or may be defined by an organization, business unit, product 
line, etc. and thus not have global significance - nor guaranteed to be globally unique if two 
previously disjunct environments are merged, where e.g. a token is used as the value for a 
given property in both environments, but with different semantics. 

In the property specifications below, properties which may have values which are 
environment dependent are marked with an asterisk. 

Although MARS defines only a core set of metadata properties, and one can extend MARS 
with additional properties and allowed values for core MARS properties, it remains an 
important goal to maintain as much uniformity and consistency between all applications of 
MARS, and every possible effort should be made to publish and synchronize all MARS 
extended property sets; with the addition of new properties and values to the core standard 
where clearly justified by common usage. 

5,2.1 Token 

Any sequence of cha ra cters beginning with a lowercase alphabetic character followed by 
zero or more lowercase alphanumeric characters with optional single intervening underscore 
characters. More specifically, any string matching the following POSEX regular expression: 

/la-zl (_?[a-80-93>*/ 
Examples: 

abed 

ab_cd 

al23 

X2_3_4_5 

hereJs^YeryJ<mg^oxen_value 

Most MARS metadata properties are of type token, particularly those which are controlled 
sets. In fact, a token value type can usually be considered synonymous with an explicit, 
bound, and typically ordinal set of values. The primary reasons for this are (1) information 
management processes based on controlled sets of explicitly defined values are more robust 
than those based on arbitrary values, and (2) that current and emerging tools and 
technologies for modeling, encoding, and processing structured information such as 
metadata provide special functionality for defining, validating, and processing bounded sets 
of token like symbols, which are not available for arbitr^ strings.. 

Furthermore, because MARS is intended for the management of very large documentation 
sets (millions or even billions of managed objects), practical considerations must be taken 
into account, and token values impose far less demands on storage than arbitrary strings in 
most circumstances. Since presentation issues can be addressed separately from internal 
representations, more concise and efficient token values can be utilized Longer, more user- 
friendly, and mnemonic labels may be associated with each property name and token value, 
including different labels for various languages or other needs, which can be defined once 
in a schema or similar specification and used wherever needed when presenting metadata 
information to a human being; without unnecessarily burdening the systems storing, 
operating on, or being directed/controlled by that metadata. 
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All defined token values must have an explicitly specified and fixed value for both •name* 
(corresponding to the token itself) and a label 1 (used for presentation purposes). 

5.2.2 Integer 

Any sequence of one or more decimal digit characters representing a signed integer value. 
More specifically, any string matching the following POSEX regular expression: 

/t\-\+mo-93+/ 

Examples: 

12345 

o 

-9590728691 

32 

+32 



5.2.3 Count 

Any sequence of one or more decimal digit characters representing an unsigned (non- 
negative) integer value. More specifically, any string matching me following POSDC regular 
expression: 

/C0-9]+/ 

Examples: 

12345 
0 

9590728691 
32 



5.2.4 Decimal 

Any floating point numerical value in simple decimal notation. More specifically, any string 
matching the following POSK regular expression: 

/[\-\+mo-9]+\.to-9l+/ 

Examples: 

12345.0 
+0.02 

5.9590728691 
-32.23 
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5.2.5 Percentage 

Any percentage value belonging to the integer value range from 0 to 100. More specifically, 
any string matching the following POSDC regular expression: 

/(100) | (11-9) [0-9l )| ([0-9])/ 
Examples: 

15 
3 

73 
XOO 



Percentage values should qoJ be prefixed or suffixed by a percent *%' sign. 

5.2.6 String 

Any sequence of one or more Unicode character/glyph code points. The particular Unicode 
conformant encoding (e.g. UTF-8, UTF-16, etc.) is system and application dependent and 
not specified explicitly by MARS. 

5.2.7 Date 

A string. conforming to ISO 8601 & W3C TR NOTE daJetime-19980827. defining a 
complete date: 

YYYY-MM-DD 

where: 

YYYY = four-digit year 

MM - two-digit month (01=January, etc.) 
DD =two«4igitdayofiiionm(01mrouSi31) 
- = literal separator (hyphen) 



Examples: 

1966-03-31 
2000-05-01 
2193-12-31 



5.2.8 Time 

A string conforming to ISO 8601 & W3C TR NOTE datetime-19980827, defining a 
complete date plus hours, minutes, and seconds in Universal Coordinated Time: 

YYYY-MM-DDThh:mm:$sZ 

where: 
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YYYY = four-digit year 

MM « two-digit month (01 January, etc) 

DD = two-digit day of month (01 through 31) 

T = literal separator indicating start of time component 

hh = two digits of hour (00 through 23) (arn/pm NOT allowed) 

mm = two digits of minute (00 through 59) 

as = two digits of second (00 through 59) 

2 = time zone designator for Universal Coordinated Time (UTC) 

- = literal separator (hyphen) 

: = literal separator (colon) 



Examples: 

1966-03-3XT05:ll:23Z 
2000-05-01T22:54:08Z 
2193-12-31T23:59:59Z 



5,2.9 Ranking 

A tanking value is a sequence of decimal separated integers. More specifically, any string 
matching the following POSDC regular expression: 

/ C\-\+l ? [0-9] + (\ . t\-\+l ? 10-9] +) */ 
Examples: 

7 

3.11.4.7 
-2.1.2.9 
2.-1.1 



A ranking value defines a path in an ordered tree of nodes where the values for each dot 
delimited field specifies the sort order of the node in the tree at that level of the path. The 
root node of the tree is not defined explicitly. The first integer value thus defines the sort 
order relating to the immediate children (level 1) of the implicit root, the next integer 
defines the sort order relating to the children of the level 1 node, etc. This defines a tree 
where the linear ordering of nodes is derivable by a depth first ordered traversal of the tree. 
E.g. the token Tanking pairs fbo:l , bar2, bas:3, and boo:4 represent the following tree: 



(root)/ 

l(foo) 
2 (bar) 
3 (has) 
4 (boo) 



defining the ordered set: 
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f oo < bar < bas < boo 

5 

We can insert a token 'xxx 1 between 'too* and W with the ranking 'LI': 



(root) / 

10 



defining the ordered set: 

too < xxx < bar < baa < boo 



and then insert another token Vyy' between too 1 and 'xxx' with the ranking '1.0*: 



(root)/ 

Kfoo)/ 

25 

2 (bar) 

3 (bas) 
4 (boo) 



defining the ordered set: 

too < yyy < xxx < bar < bas < boo 

Ranking values are used to define the order of ranked token values. It is not allowed for any 
two values defined for the same property in a given environment to have an identical 
ranking (U. to define the same path in the ordered tree of nodes). 

It is expected that ranked token sets are seldom extended, and that extensions would be 
defined at the highest specification level possible, with all rank values normalized to simple 
positive integer values. Nevertheless, the ranking value model defined here allows fox 
unKmited arbitrary insertion of new ranked token values into any existing sequence as 
needed. 



5.2.10 ID 

A token which serves as a unique identifier for a particular property within a given 
environment ID token values need not be unique across all properties. 
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Kfoo)/ 

l(xxx) 

2 (bar) 
3 (bas) 
4 (boo) 



o(yyy) 
Kxxx) 
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5.2.11 Actor 



A string which serves as a unique identifier for an actor within a given environment. An 
actor is either a person or a software application which operates on. or has special 
responsibility or interest in the data in question. The actor identifier method employed must 
be supported by the user authentication processes in use within each particular environment. 

5.2.12 Agency 

A string comprising the URL prefix of the CGI interface to an Metia Framework agency, up 
to jand including the question mark; typically used to define the media object Archive or 
other Metia Framework compliant archive where particular data resides. Eg. 

"http : / /doceerv .nokia , com/GMA? w 

5*2.13 Content Type 

*jtengwnt*h£ng a valid MIME Content Type. E.g.: "text/html", "text/xmT, "image/gif ', 
apphcation/octet-stream", etc. 



5.2.14 Character Set 

A string contaixmig a valid MIMB Character Set identifier. E.g. "us-ascii" '150-8859-1" 
"utf-8«, "utf-16-, «gb2312 "iso-2022-jp", "shiftjis". -euc-krtfto ' 

5.2.15 Encoding 

An encoding a complex data type representing a set of properties identified by a unique 
token name. They represent configurations of syntactic and semantic characteristics which 

O^lv SJn^L ?l!T ,d f2 0 V r n,anflgenlent of "fonnation in a given environment. 
Only values for properties denned as part of the Encoding Module (see section 6.6) may be 
defined for an encoding data type. Encodings are the required data type for the 'encodm* 
property in the Identity Module in section 6.1.5. encoomg 

^t,?^ ea ^v e ° C0 S? T^ VC dcfined for * a "name' and a label'. In addition, 
every encoding must have defined for it a valid MIME 'contenuype' value. 

5.2.15.1 Simple Encoding 

ta2S«2^ h8S ***** Vducs ^ for Encodin « Properties 

content_type and (optionally) 'character^ and f sufRx\ Simple encenhngs are roughly 
equivalent in resolution to MIME encodings. ^ rougniy 

5.2.15.2 Complex Encoding 

t^^^Si * °n C values for at lea * one other Encoding 

property other than those allowed in a simple encoding, such as 'schema', line delimitation^ 

5.2.16 Universal Resource IdentiGer (URI) 

Any valid Universal Resource Identifier (URI). 
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This may be & URL (Uniform Resource Locator), a URN (Uniform Resource Name), or 
some other form of URL 



5.2.17 Uniform Resource Locator (URL) 

Any valid Uniform Resource Locator (URL). 

A typical case is a URL referencing MARS classified data, consisting of a string containing 
the set of MARS metadata property name/value pairs formatted as a URL encoded string 
prefixed by the value of the "archive" property. E.g. 

■http://xna.nokia.com/OKA?acticm-rotrieve&ideatifier-dn99278&. . . . » 

5.2.18 Uniform Resource Name (URN) 

Any valid Uniform Resource Name (URN). 

5.2*19 Media Resource Name (MRN) 

Section 8 defines an explicit and compact URN syntax based on MARS Identity metadata 
properties for encoding the identity of any given storage hem as a single string value. 

S3 Property Value Count 



53.1 Single 

A single value count means that there can be at most one value for a given property. 
5.3.2 Multiple 

A multiple value count means that there can be one or more values for a given property . 
The order of multiple values may or may not be significant, but nevertheless must be 
preserved by any system or application storing, updating, accessing, or operating on the set 
of values. 

When encoded within a single string or field, multiple non-string values must be separated 
by one or more white space characters. In the case of multiple string values, the individual 
string values must be separated by line breaks. The line breaks are not included in any value 
content, but all other white space is considered to be part of the value in which it occurs, 
Rg. 

"token! token2 token3° 

"2000-02-19 
2000-11-07" 

"12 34 .56 7B 90" 

•First string value.- 
Second string value." 
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If a string value contains any line breaks, they must be immediately preceded by a backslash 
V character. The backslash is not included as part of the value content E.g. 

"Here is a string value \ 
with an embedded line break. 0 

User interfaces which expect single values for particular string properties may choose to 
map line breaks in user input to spaces rather than interpreting the input as a sequence of 
multiple string values. 

5,4 Property Value Range 

For any given property, the set of allowed values for that property may either be bounded or 
unbounded. 

5.4.1 Bounded 

The set of allowed values for the given property is finite and explicitly defined. Some 
property value ranges are bounded by definition, being based on or derived from fixed 
standards (e.g. language, coverage, format, etc). Most properties with bounded value 
ranges are token types having a controlled set of allowed values. 

5.4.2 Unbounded 

The set of allowed values for the given property is infinite, though perhaps otherwise 
constrained by format or other characteristics as defined fox the property value type. 

5.5 Property Value Ranking 

For any given property, the set of allowed values for that property may be ordered by an 
implicit or explicit ordinal ranking, either presumed by all applications operating on or 
referencing those values or defined explicitly in the schema declaration of those values. 
Some property value types are ranked implicitly due to their type and subsequently the 
value ranges of all properties of such types are automatically ranked (e.g. Integer, Count, 
Date, Time, etc.). Most properties with ranked value ranges are token types having a 
controlled set of allowed values which have a significant sequential ordering (e.g. status, 
release, milestone, etc.). 

Ranking may either be strict or partial. With strict ranking, no two values for a given 
property may share the same ranking. With partial ranking, multiple values may share the 
same rank, or may be unspecified for rank, having the implicit default rank of zero. 

Ranked properties may only have single values. This is a special constraint which follows 
logically from the fact mat ranking defines a relationship between objects having ranked 
values, and comparisons between ranked values becomes potentially ambiguous if multiple 
values are allowed. Rg. if the values x, y, and z for property P have the ranking 1, 2, and 3 
respectively, and object too* has the property P(y) and object W has the property P(x,z), 
then a boolean query such as "fooJP < bar.P?" cannot be resolved to a singje boolean result, 
as y is both less than z and greater than x, and thus the query is both true and false, 
depending on which value is chosen for bar.P (i.e. foo.P(y) < bar.P(x) » False, while 
too J(y) < bar P(z) = True). 
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Ranking for all property types other than token are defined implicitly by the data type, 
usually conforming to fundamental mathematical or industry standard conventions. 

Ranking for token property values are specified using Ranking values as defined in section 



5.5.1 Strict 

The set of allowed values for the given property corresponds to a strict ordering, and each 
value is associated with a unique ranking within mat ordering. 

5.5.2 Partial 

The set of allowed values far the given property corresponds to a partial ordering, and each 
value is associated with a ranking within that ordering, defaulting to zero if not otherwise 
specified. 



5.5.3 None 

The set of allowed values for the given property corresponds to a tree ordering, and 
ranking specified for any value is disregarded. 
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6 Metadata Properties 



MARS is made up of sets of metadata properties grouped into modules. Each module 
corresponds to a particular function or purpose which the properties contained in that 
module share. Modules are an organizational convenience and do not have any significance 
to any of the processes or applications operating on MARS compliant metadata. 
Applications are not expected to know of, nor required to provide any behavior relating to 
modules. Note mat modules do not represent individual namespaces or scopes; and thus no 
two modules may have properties with the same name. 

MARS specifies a set of core properties which are common to all processes and tools 
operating within the Metia Framework, both for documentation production as well as 
distribution. Additional properties can be defined and used as required by particular 
processes or needs, and the methods used for defining, encoding, and validating metadata 
support flexible extensibility of the metadata vocabulary. 

Nearly all properties are persistent, meaning that they are intended to be defined and stored 
in some explicit encoding. Some properties, however, are not persistent, but are used only 
for commuiiication between software components operating within the Metia Framework. 
In particular is the property 'action' which specifies what operation is to be performed by the 
agent receiving a particular MARS encoded query. 

In the sections that follow, metadata properties whose values may be environment 
dependent are marked with an asterisk and metadata properties which may not always be 
persistent arc marked with a section symbol 'ft'. 



The properties defined in the Identity module are the heart of the MARS metadata model. 
As the module name implies, these properties are use to encode the unique identity of data 
entities, both abstract and concrete. The identity properties are scoping, meaning that they 
define a hierarchy of levels, corresponding to Media Object, Instance, Component, and Item 
(see diagram below). 

The "identifier" property identifies an abstract media object. 

The four properties "release", "language", "coverage", and "encoding" together, along with 
the identifier" property, identify an abstract media instance. 

The "component" property, together with the higher scoped properties, identifies an abstract 
media component 

The "item" property, together with the higher scoped properties, identifies a concrete 
storage item. 

It is important to note that the Identity properties differ from all other properties in that 
some value is required in order to fully identify any discrete body of data. Tools operating 
on MARS metadata are permitted to presume that the specified default values are valid if no 
other value is provided. 



25 



6.1 Identity 
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Filenames, URLs, and other system specific means of identification are typically fragile, 
frequently non-portable, and do not necessarily follow any formal model or methodology, 
hampering interoperability between disparate systems. Using' sets of standard metadata 
properties such as those defined in the MARS Identity module provides a platform, system, 
and process independent means of defining the identity of documentation entities. It also 
allows systems to operate on one or more levels of scope, such as media object or instance, 
using user and/or environment information to resolve abstract references to physical data 
items. 

Identity properties may only have Single values. This is a special constraint and follows 
logically from the fact that if multiple values are allowed, there is no way to ensure that the 
same values are always used or that new values are not added, essentially changing the 
identity of the data. To change an Identity value is to change the data's identity. It is similar 
in effect to changing a filename in a file system. 

6.1.1 identifier* 

The unique identifier of an abstract media object 

Name identifier 

Label Media Object Identifier 

Type ID 

Count Single 

Range Unbounded 

Ranking None 

Values Any valid ID value as defined by this specification. 
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6.1.2 release* 

The numeric, sequential identifier for a published version of a media instance which is 
maintained and/or distributed in parallel to other releases. 

Name release 
Label Release 
Type Count 
Count Single 
Range Unbounded 
Ranking Strict 

Values Any valid Count value as defined by this specification. 
Default 0 

The date is the numeric, sequential identifier of the independently managed release. Release 
values thus both differentiate between and also order different releases over time. A release 
with value 7' is considered to contain more current information than a release of the same 
media object with value '4', 

Release values may typically coincide with (synchronize to) major version branch numbers 
in a revision control system, corresponding to version branches directly connected to the 
trunk; though this is not a requirement of MARS. 

6,13 language 

The primary language in which the data is written. 

Name language 
Label Language 
Type Token 
Count Single 
Range Bounded 
Ranking None 

Values The token value 'none 1 , or any ISO 639 two-letter language code. 
Default none 

Because some graphics, photos, or other data may contain no textual information and are 
undefined with regards to language, the default language value is 'none*. 

See Appendix 9. 1 for a complete listing of allowed ISO 639 values. 
6,1,3.1 none 

The data is unspecified for language (presumably because it contains no textual content). 

Name none 
Label None 
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6,1.4 coverage* 

The geopolitical or application scope of the data, particularly relating to standards, policies, 
units of measure and otter regional aspects. 

Name coverage 
Label Coverage 
Type Token 
Count Single 
Range Bounded 
Ranking None 

Values One of: global, europe, north.america, south_america, africa, zniddle.east, 
adflLpacifio, any ISO 3166-1 two-letter country code, or any valid Token value 
as defined by mis specification. 

Default global 

All ISO 3166-1 codes must be entered in lowercase to comply with the constraints of the 
MARS Token format ISO 3166*1 itself does not specify case as being* significant, thus all 
lowercase encoded values used in MARS metadata are folly compliant with ISO 3166-1. 

Custom token values for the coverage property, such as those defining the scope of a 
particular customer or application, may not supersede the semantics of either the values 
defined by this specification nor the ISO 3166-1 country codes. Le., it is not permitted to 
define a custom value which has identical coverage to a MARS defined value, such as 
•world' as a synonym for 'global 1 or france* as a synonym for fr* , etc The creation of ad-hoc 
coverage scopes from existing defined scopes as a means of documenting current 
application rather than overall relevance (e.g. fr_ge f for Prance plus Germany rather man 
'europe 1 ) is highly discouraged. In general practice, one should use great constraint before 
defining a new coverage value. 

See Appendix 9.2 for a complete listing of allowed ISO 3166-1 values. 

6,1.4.1 global 

Coverage is world-wide. 

Name global 
Label Global 



6.1.4.2 europe 

Coverage applies only to Western, Northern, Southern, and Eastern Europe. 

Name europe 
Label Europe 



6.1.4.3 noithjamerica 

Coverage applies only to the United States, Canada, and Mexico. 
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Name north_america 
Label North America 

6.1.4.4 south_america 

Coverage applies only to Central and South America, and the Caribbean. 

Name south_america 
Label South America 



6.1. 4.5 africa 

Coverage applies only to Africa. 

Name africa 
Label Africa 



6.1.4.6 middle_east 

Coverage applies only to (he Middle Bast. 

Name middle_east 
Label Middle East 



6.1.4.7 asia^acific 

Coverage applies only to Asia and the Pacific. 

Name asiaj>acific 
Label Asia-Pacific 



6*1.5 encoding* 

The syntactic and semantic encoding of the data. 

Name encoding 

Label Media Encoding 

Type Encoding 

Count Single 

Range Bounded 

Ranking None 

Values Either binary or any valid Encoding as defined by this specification. 

Default binary 
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6.1,5.1 binary 

Data has literal binary encoding which is not expected to be parsed in any fashion. 

Name binary 

Label Literal Binary Encoding 

Content Type applicationfoctet-streara 

Suffix bin 



6.1.6 component * 

The abstract component of a media object or media instance. 

Name component 
Label Component 
Type Token 
Count Single 
Range Bounded 
Ranking None 

Values One of: data, meta, toe, index, glossary; or other defined token value. 
Default data 

Typically, components belong to a media instance, though components can also be defined 
for an abstract media object itself, defining properties and other characteristics shared by ell 
instances of that media object 

6.1.6.1 data 

Represents the data content component. * 

Name data 

Label Data Content 



6.1.6.2 meta 

Represents the metadata component. 

Name meta 
Label Metadata 

6.1.6.3 toe 

Represents the table of contents component 

Name toe 

Label Table of Contents 
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6.1.6.4 index 

Represents the index component. 

Name index 
Label Index 

6.1.6.5 glossary 

Represents the glossary component. 

Name glossary 
Label Glossary 



6.1.7 item* 

The concrete, physical item belonging to a media component. 

Name item 
Label Item 
T^pe Token 
Count Single 
Range Bounded 
Ranking None 

Yalues One of : data, meta, idmap, or lock. 
Default data 

Most item property values are significant only to the Generalized Media Archive. In nearly 
all cases, end users will never specify nor concern themselves with item property values 
directly, but will interact primarily with components. 

6.1.7.1 data 

Contains the actual data content of the component. 

Name data 

Label Data Content 



6.1.7,2 raeta 

Management metadata for the data item of the same component. 

Name meta 
Label Metadata 
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6.1 .7.3 idmap 

Symbolic ID pointer to content fragment mapping table. 

Name idmap 

Label ID Pointer to Fragment Map 

This item is mandatory for each data item which has statically partitioned data containing 
internal cross reference targets and defines a mapping from each symbolic XPointer 
reference to the number of the fragment containing that target (eg. "#xyz" => "123"). 

6.1.7.4 lock 

Marker preventing accidental collisions between concurrent management systems or 
sessions. 

Name lock 

Label Modification Lock 

The format and nature of the lock item is dependent on the GMA managing the component. 
6.2 Item Qualifier 
6.2.1 pointer* 

A reference to a particular structural element or sequence of elements within the data 
content, encoded as an XPointer string. Typically a pointer to an element ID value (e.g. 
w #BID38281 ,t ). 

Name pointer 

Label Content Pointer 

Type String 

Count Single 

Range Unbounded 

Ranking None 

Values Any valid XPointer reference string. 
6.2.2 revision 

The number of a particular editorial revision milestone for the release. 

Name revision 

Label Editorial Revision 

Type Count 

Count Single 

Range Unbounded 

Ranking Stria 

Values Any valid Count value as defined in this specification. 
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6,2.3 fragment 

The number of a specific, static, linear 9ub-sequence of the data content of die component. 

5 

Name fragment 
Label Data Content Fragment 
T^pe Count 
Count Single 
" Range Unbounded 

Ranking Strict 

Values Any valid Count value as defined in this specification. 
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6.3 Management 

The properties defined within the Management module relate to the control of processes 
operating on or directed by MARS meta da ta, such as retrieval, storage, change management 
(also referred to as version management), etc.. It does not include metadata properties 
which might be needed for other higher level management processes such as workflow 
management, package/configuration management, or editorial process lifecycle 
management Such processes can be built on top of the functionality provided by this and 
other modules. 

63*1 action § 

The action or operation which a particular Metia Framework Agent is to perform. 

Name action 

Label Action 

Type Token 

Count Multiple 

Range Bounded 

Ranking None 

Values One of: store, retrieve, generate, remove, qualify, locate, lock, or unlock. 

A software application must assume default values for unspecified Identity properties as 
defined by this standard, and/or to apply values based on user and/or environment 
configurations, in order to resolve any given query to a physical item. 

Multiple actions can be specified at any given time, in which case they are to be applied in 
the order specified to the data resulting from any proceeding actions, or otherwise to the 
originally specified data. 

This permits the convenient specification of compound actions such as 'generate store', lock 
retrieve', 'store unlock 1 , or locate remove'. 

6.3.1.1 store 

Store a data stream, associating it with the item defined by the Identity property values 
otherwise provided in the same query. 

Name store 
Label Store Data 



6.3.1.2 retrieve 

Retrieve the data stream associated with the item defined by the Identity property values 
otherwise provided in the same query. 

Name retrieve 
Label Retrieve Data 
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6.3.1.3 generate 

Generate a new data stream, possibly derived from an input data stream, associating it with 
the item defined by the Identity property values otherwise provided in the same query. 

Name generate 
Label Generate Data 



6.3.1.4 remove 

Remove (delete/destroy) the data defined by the Identity property values otherwise provided 
in the same query. 

Name remove 
Label Remove Data 



6.3.1.5 qualify 

Return a boolean value indicating the existence, validity, or other status of the data defined 
by the Identity property values otherwise provided in the same query. 

Name qualify 
Label Qualify Data 



6.3.1.6 locate 

Return one or more complete item property value sets for all items matching in some 
fashion the set of properties provided in die query. 

Name locate 
Label Locate Data 



6.3.1.7 lock 

Set the modification lock for the item defined by the Idendty property values otherwise 
provided in the same query. 

Name lock 

Label Set Modification Lock 



6.3.1.8 unlock 

Release the modification lock for the item defined by the Identity property values otherwise 
provided in the same query. 

Name unlock 

Label Release Modification Lock 
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6.3*2 agency* 

The CGI URL prefix to the Metia Framework Agency where the data resides; typically to a 
Generalized Media Archive. 

Name agency 

Label Agency CGI URL 

Type Agency 

Count Single 

Range Unbounded 

Banking None 

Values Any valid Agency value as defined by this specification. 



6.3.3 location* 

A URL from which the data can be retrieved; typically a combination of the agency CGI 
prefix, the action •retrieve', and the Identity properties of (he data, 

Name . location 
Label Location 
Type URL 
Count Singe 
Range Unbounded 
Ranking None 

Values Any valid URL value as defined by this specification. 



63.4 size 

The total number of bytes of data, Can be used as a simple checksum for data transfers 
other operations. 

Name size 

Label Size 

Type Count 

Count Single 

Range Unbounded 

Ranking Strict 

Values Any valid Count value as defined by this specification. 



6.3.5 relevance § 



The relevance of the data with regards to the ideal target of a search query or similar form 
of comparison to other data A value of zero indicates no relevance. A value of 100 
indicates full relevance or a "perfect match" . 

Name relevance 
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Label Relevance 

Type Percentage 

Count Single 

Range Bounded 

Ranking Strict 

Values Any valid Percentage value as defined by this specification. 

The relevance property is used almost exclusively as a transient value whenever a score or 
other proximity value must be specified in relation to a search query or other similar 
operation. It is not intended to be stored persistently, as its meaning is highly contextual and 
typically valid only within the scope of the results from a particular action by an agent 

6.3.6 status 

The general lifecycle status of the data; typically indicating the maturity of the content and 
controlling release to specific audiences. 



Name 


status 


Label 


Status 


Type 


Token 


Count... 


Single 


Range 


Bounded 


Ranking 


Strict 


Values 


One of; draft, approved, or expired. 



6.3.6.1 draft 

The content either has not been created yet or is currently being created or modified and is 
not likely to be ftOly valid for its intended purpose. 

Name draft 
Label Draft 
Rank 1 



6.3.6.2 approved 

The content has been verified as correct and valid for its intended purpose. 

Name approved 
Label Approved 
Rank 2 



6.3.6.3 expired 

The content is no longer valid for its intended purpose and/or is no longer maintained. 
Name expired 
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Label Expired 
Rank 3 



6.3.7 access * 

Corresponds to one or more user and/or group identifiers specifying users having rights to 
modify content. 

Name access 

Label Access 

Type String 

Count Multiple 

Range Unbounded 

Ranking None 

Values Any valid String value as defined by this specification, and which conforms to 

20 die access control mechanisms in use in the given environment 

6.3.8 revision* 

25 The sequential editorial, milestone .identifier for a particular revision .of .tfce .data .item of a 

media component, incremented with each store action following modifications to the data 



30 



content. 




Name 


revision 


Label 


Revision 


Type 


Count 


Count 


Single 


Range 


Unbounded 


Ranking 


Strict 


Values 


Any valid Count value as defined by tins specification. 



6.3.9 comment § 



A note or comment documenting an operation performed on the data (e.g, the change note 
for a given modification). 



Name comment 

Label Comment 

45 Type String 

Count Single 

Range Unbounded 

Ranking None 

Values Any valid String value as defined by this specification. 

50 

63.10 tool* 

A full description of the name and version of the tool used to create or last modify the data. 
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Name tool 

Label Tool Description 

Type String 

Count Single 

Range Unbounded 

Ranking None 

Values Any valid String value as defined by this specification. 



6.3*11 created 

The time when the data was first created. 

Name created 

Label Time Created 

Type Tune 

Count Single 

Range Unbounded 

Ranking Strict 

Values Any valid Tune value as defined by this specification. 



6.3.12 locked 

The time when the data was locked. 

30 Name locked 

Label Tune Locked 

Type Time 

Count Single 

3s Range Unbounded 

Ranking Strict 

Values Any valid Time value as defined by this specification. 
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63.13 modified 

The time when the data was last modified. 

Name modified 

Label Time Last Modified 

Type Time 

Count Single 

Range Unbounded 

Ranking Strict 

Values Any valid Time value as defined by this specification. 
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63.14 approved 

The time when the data was approved. 

Name approved 

Label Time Approved 

Type Time 

Count Single 

Range Unbounded 

Ranking Strict 

Values Any valid Time value as defined by this specification. 



63-15 reviewed 

The time when the data was last reviewed; 



Name reviewed 

Label Time Last Reviewed 

Type Time 

Count Single 

Range Unbounded 

Ranking Strict 

Values Any valid Time value as defined by this specification. 



63.16 validated 

The time when the data was last validated. 



Name validated 

Label Time Last Validated 

Type Time 

Count Single 

Range Unbounded 

Ranking Strict 

Values Any valid Time value as defined by this specification. 



63.17 start_pov 

The date after which the content is valid. 

Name star^pov 

Label Start of Period of Validity 

Type Date 

Count Single 

Range Unbounded 

Ranking Strict 

Yalues Any valid Date value as defined by this specification. 
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6.3.18 end_pov 

The date op to which the content is valid 

Name endj>ov 

Label End of Period of Validity 

Type Date 

Count Single 

Range Unbounded 

Ranking Strict 

Values Any valid Date value as defined by this specification. 

6.3.19 expiration 

The date after which the data no longer need be stored or managed and can be discarded 
(after optional archival). 

Name expiration 
Label Expiration Date 
Type Date 
Count Single 
Range Unbounded 
Ranking Strict 

Values Any valid Date value as defined by this specification. 

6.3.20 mm § 

A Media Resource Name (MEN) derived from the set of Identity and Qualifier properties as 
defined by this specification. 

Name mm 

Label Media Resource Name 
Type MRN 
Count Single 
Range Unbounded 
Ranking None 

Values Any valid MRN value as defined in this specification. 

Values for the 'mm' property are typically not stored statically with the property set of a 
given object or instance, but are a convenience mechanism used by particular Metia 
Framework agents for internally defining and referencing storage items via single strine 
index keys. * 5 

U an MRN value is stored in any fashion by any Agency, it is the responsibility of that 
Agency to maintain absolute synchronization between the MRN value and all of its 
component values from which the MRN is derived. 
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6.4 Affiliation 

Affiliation properties define the organizational environment or scope where data is created 
5 and maintained. 

6.4.1 function 

The business function primarily responsible for the creation, validation, and maintenance of 
io the data content 

Name function 
Label Business Function 
Type Token 
w Count Single 

Range Bounded 
Ranking None 

Values One of: management, finance, sales, marketing, researchjand.development, 
humanjesouxces, legal, inteUectuaLproperty_rights, purchasing, sourring, 
20 production, manufacturingjtechnology, quality, informadonjnanagenient, 

logistics, customerjBervice, or bustoessjadministration, or 
business .management 



25 6.4.1.1 finance 

Name finance 
Label Finance 

30 

6.4.1.2 sales 

Name sales 
Label Sales 



6.4.1.3 marketing 

Name marketing 
Label Marketing 



6,4.1.4 researcK-ancLdeYelopment 

Name research_andjdevelopment 
Label Research and Development 



6.4.1.5 humanjresources 
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Name humanjesources 
Label Human Resources 

6.4.1.6 legal 

Name legal 
Label Legal 



6.4.1.7 Intellectual jrropertyjrigfrts 

Name intdlectual_4?roperty_pghts 
Label Intellectual Property Rights 

6.4.1.8 purchasing 

Name purchasing 
Label Purchasing 

6.4.1.9 sourcing 

Name sourcing 
Label Sourcing 

6.4.1.10 production 

Name production 
Label Production 

6.4.1.11 manufacturingjtechnology 

Name manufacturingjtecfcnology 
Label Manufacturing Technology 

6.4.1.12 quality 

Name quality 
Label Quality 

6.4.1.13 infonnauoTumanagement 
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Name informanou^manageinent 
Label Information Management 

5 

6.4.1.14 logistics 

Name logistics 
10 Label Logistics 



6A1.15 customerjervice 

15 Name customcr.service 

Label Customer Service 



20 6.4.1.16 business jadministratian 

Name business.administratian 
Label Business Administration 

25 

6.4.2 organization* 

The top-level organization to which the data belongs. 

30 Name organization 

Label Organization 

T^pe Token 

Count Single 

Range Bounded 

35 Ranking None 

Values Any valid Token value as defined by this specification. 



6.43 business janit * 

40 

The business unit to which the data belongs. 

Name businessjmit 

Label Business Unit 

45 Type Token 

Count Multiple 

Range Bounded 

Ranking None 

Values Any valid Token value as defined by this specification. 
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The values for this property must be defined separately by each individual organization for 
all business units within that organization. . 

6.4.4 product Jamlly* 

The product family to which the data belongs. 

Name prodoct_fanuly 

Label Product Family 

Type Totoi 

Count Multiple 

Range Bounded 

Ranking None 

Values Any valid Token value as defined by this specification. 

The values for this property must be defined separately by each individual organization or 
business unit for all product families within that organization and/or business unit. 

6.4.5 product* 

The product to which the data belongs. 

Name product 

Label Product 

Type Token 

Count Multiple 

Range Bounded 

Ranking None 

Values Any valid Token value as defined by this specification. 

The values for this property must be defined separately by each individual organization, 
business unit, or product line for an products within that organization, business unit, and/or 
product line. 

6*4.6 productjrelease * 

The product release to which the data belongs. 

Name producXjelease 

Label Product Release 

Type Token 

Count Multiple 

Range Bounded 

Ranking Strict 

Values Any valid Token value as defined by this specification. 




values for this property must be defined separately by each individual organization 
ness unit, or product line for all product releases within a given product 
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6.4*7 project • 

The project to which the data belongs. 

Name project 

Label Project 

Type Token 

Count Multiple • 

Range Bounded 

Ranking None 

Values Any valid Token value as defined by this specification. 

The values for this property must be defined separately by each Individual organization, 
business unit, or product line for all projects within that organization, business unit, and/or 
product line. 

6.4.8 process 4 * 

The process to which the data belongs. 

Name process 

Label Process 

Type Token 

Count Multiple 

Range Bounded 

Ranking None 

Values Any valid Token value as defined by this specification. . 

The values for this property must be defined separately by each individual organization, 
business unit, or product line for all processes within that organization, business unit, and/or 
product line. 

6.4.9 milestone* 

A symbolic milestone with which the data is associated 

Name milestone 

Label Milestone 

Type Token 

Count Multiple 

Range Bounded 

Ranking Strict 

Values Any valid Token value as defined by this specification. 

The values for this property must be defined separately by each individual organization, 
business unit, or product line for all processes within mat organization, business unit, and/or 
product line. 
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6.5 Content 

Content properties define characteristics about data, often irrespective of its production, 
application, or realization. 

$.5.1 publisher 

The entity responsible for making the data available. Typically the organization owning the 
data. 

Name publisher 

Label Publisher 

TVpe String 

Count Single 

Range Unbounded 

Ranking None 

Values Any valid String value as defined by this specification. 



6.5.2 rights 

Information about tights held in and over the data. Typically & copyright notice. 

Name rights 

Label Rights 

T^pe String 

Count Single 

Range Unbounded 

Ranking None 

Values Any valid String value as defined by this specification. 



&53 confidentiality 

The level of permitted access to the data. 

Name confidentiality 

Label Confidentiality 

T^pe Token 

Count Single 

Range Bounded 

Ranking Strict 

Values One of, public, company, confidential, or secret 



6.5.3.1 public 

Access to the data is unrestricted. 

Name public 
Label Public 
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Rank 1 . 



6.5.3.2 company 

Access to the data is restricted to company personnel . 

Name company 

Label Company Confidential 

Rank 2 



6.5.3.3 confidential 

Access to the data is restricted to those who are entitled by virtue of their duties. 

Name confidential 
Label Confidential 
Rank 3 



6.5.3.4 secret 

Access to the data is restricted to the owner and to individuals named by the owner. 

Name secret 
Label Secret 
Rank 4 



&S.4 title 

The name given to the data, usually by the creator. 

Name title 

Label Title 

Type String 

Count Single 

Range Unbounded 

Ranking None 

Values Any valid String value as defined by this specification. 



6.5.5 description 

A textual description of the data content 

Name description 

Label Description 

Type String 

Count Single 
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Range Unbounded 

Banking None 

Values Any valid String value as defined by this specification, 

6.5,6 type 

The content type represented by the data. 

Name type 

Label Content Type 

■type Token 

Count Single 

Range . Bounded 

Ranking None 

Values One of: general, product, project, process, management, or business. 



6.5.6.1 general 

Content is used for general purposes. 

Name general 

Label General Content 



6.5.6.2 product 

Content is used for product related purposes. 

Name product 

Label Product Related Content 



65.6.3 project 

Content is used for project related purposes. 

Name project 

Label Project Related Content 



6.5.6.4 process 

Content is used for process related purposes. 

Name process 

Label Process Related Content 
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63.6.5 management 

Content is used for management related purposes. 

Name management 

Label Management Related Content 



10 



63.6.6 business 

Content is used for business related purposes. 



Name 
Label 



business 

Business Related Content 



15 



6.5.7 class* 



20 



One or more topical, scope, typing, application, or other classificaiory identifiers. 



25 



Name class 

Label Classification 

Type Token 

Count Multiple 

Range Bounded 



Hanking None 
Values Any valid Token Yalue as defined by this specification. 

The values for this property must be defined separately by each .individual organization, 
business unit, or product line in accordance with their classification needs. 

6.5.8 keywords* 

One or more keywords (or terms or phrases) used to classify the general content of the data 

Name keywords 

Label Keywords 

Type String 

Count Multiple 

Range Unbounded 

Ranking None 

Values Any valid String value as defined by this specification. 

This property is intended to be used when the values defined for the 'class 1 property are not 
fully sufficient for the classification needed or when classification must be based on 
identifiers which are not valid Tokens. Care should be taken to ensure that it is not used in 
lieu of the 'class' property when the latter property offers one or more suitable values. 
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6.6 Encoding 

Encoding properties define special qualities relating to the format, structure, or general 
serialization of data streams which are significant to tools and processes operating on that 
data. 

6.6.1 content Jype * 

The MEMB content type of die data. 

Name content_type 
Label MIME Content Type 
Type String 
Count Single 
Range Bounded 
Ranking None 

Values Any valid MIME content type value. 
Default "application/octet-stream" 

Toe default MIME content type value corresponds to an otherwise unspecified stream of 
binary data, and coincides with the default values for the 'encoding' and 'suffix 1 properties. 
See Appendix 93 for a listing of die moat commonly used MIME content type values. 

6.62 suffix* 

The filename suffix associated with a particular encoding. 

Name suffix 
Label Filename Suffix 
Type String 
Count Single 
Range Unbounded 
Ranking None 

Values Any valid String value as defined in this specification. 
Default "bin" 

The default suffix value corresponds to an otherwise unspecified stream of binary data, and 
coincides with the default values for the 'encoding 1 and 'mime' properties. 

6.6.3 schema* 

The identifier for a DTD, XML Schema, or other like mechanism defining the 
syntactic/structural model of the data (if any). 

Name schema 

Label Schema 

Type String 

Count Single 

Range Unbounded 

Ranking None 
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Values Any valid String value as defined by this specification. 

The structure and interpretation of schema string values is environment and system 
dependent. 

6.6 A aspect* 

Selection criteria for inclusion of the data within a given context, process, scope, or other 
conditional application. 

Name aspect 

Label Aspect 

Type String 

Count Single 

Range Unbounded 

Ranking None 

Values Any valid String value as defined by this specification. 

Aspect values are typically defined within structured document instances and seldom stored 
as persistent metadata externally. 

6.6.5 character jwt 

The MIME character set identifier for the primary or base character set in which textual 
content is encoded. 

Name characterjset 

Label MIME Character Set 

Type String 

Count Single 

Range Bounded 

Ranking None 

Values Any valid MIME character set identifier. 



6.6,6 line.delimiter 

The line delimiter character or character sequence for textual content. 

Name line^delirniter 

Label line Delimiter 

Type Token 

Count Single 

Range Bounded 

Ranking None 

Values One of If, cr, crlf , or any valid Token value as defined by this specification. 



EP1244 030A1 



6.6.6.1 If . 

lines of content arc delimited by line feed (If) characters (also called newline characters). 
This is the line delimitation method for Unix, Linux, Windows NT/2000, and most POSDC 
compliant operating systems. 

Name If 
Label line Feed 

6.6.6.2 cr 

Lines of content are delimited by carriage return (cr) characters. This is the line delimitation 
method for the Macintosh operating system. 

Name cr 

label Carriage Return 

6.6.6.3 crlf 

lines of content are delimited by an ordered adjacent pair of carriage return and line feed 
characters. This is the method for MS-DOS and Windows 95/98 operating systems. 

Name crlf 

Label Carriage Return + line Feed 



6-6,7 ^dthjiumfflimeters 

Absolute width dimension in millimeters. 

Name widthjnjcnillimeters 

Label Width in Millimeters 

Type Count 

Count Single 

Range Unbounded 

Ranking Strict 

Values Any valid Count value as defined by this specification. 



6.6.8 height Jn^mfllimeters 

Absolute height dimension in millimeters. 

Name beijgJiUnjnillimeters 

Label Height in Millimeters 

Type Count 

Count Single 

Range Unbounded 

Ranking Strict 

Values Any valid Count value as defined by this specification. 
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€.6.9 widthjnjbcels 

Absolute width dimension in pixels. 

Name widthju_pixels 

Label Width in Pixels 

Type Count 

Count Single 

Range Unbounded 

Ranking Strict 

Values Any valid Count value as defined by this specification. 



6.6.10 heightjn_pixels 

Absolute height dimension in pixels. 

Name heightjn_pixels 

Label Height in Pixels 

Type Count 

Count Single 

Range Unbounded 

Ranking Strict 

Values Any valid Count value as defined by this specification. 



6.6.11 resolution 



Resolution of an image or the desired rendering resolution in dots per inch (dpi) for 
graphical data encodings. 

Name resolution 

Label Resolution (dpi) 

Type Count 

Count Single 

Range Unbounded 

Ranking Strict 

Values Any valid Count value as defined by this specification. 



6.6.12 compression 

The method used for compression of graphical data encodings. 

Name compression 

Label Compression 

Type Token 

Count Single 

Range Bounded 

Ranking None 

Values Any valid Token value as defined by this specification. 
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€.6.13 color.depth 



The total number of bits per pixel (bpp) used to encode individually displayable colors in 
graphical data encodings. 

Name color_depth 

Label Color Depth (bpp) 

Type Count 

Count Single 

Range Unbounded 

Ranking Strict 

Values Any valid Count value as defined by this specification. 

6,6.14 colorjspace 

The color space (model) used for graphical data encodings. 

Name colorjspace 
Label Color Space 
Type Token 
Count Single 
Range Unbounded 
Ranking None 

Values One of rgb, igba, cmyk, hsl; or any valid Token value as defined by this 
spec ific a tion . 

6.6.14.1 rgb 
Red/Green/Blue (ROB). 

Name rgb 

Label Red/Gieen/Blue (RGB) 

6.6.14.2 rgfra 
Red/Green/Blue/Alpha (RGB A). 
Name rgba. 

Label Red/Green/Blue/Alpha (RGBA) 

6.6.14.3 cmyk 
Cyan/Magentanfeliow/blacK (CMYK). 
Name cmyk 

Label CyanVMagentanrellow/blacK(CMYK) 
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6.6.14.4 hs) 

Hue/Saturation/Lightness (HSL). 

Name hsl 

Label Hue/Saturati on/Lightness (HSL) 



6,7 Association 

Association properties define special relationships relating to the origin, scope, and/or focus 
of die content in reference to other data. Values may be any valid URI, though it is 
recommended that wherever possible, MRNs be used. 

6.7.1 source* 

Resource(s) from which the data is derived. 

Name source 

Label Source 

Type .URI 

Count Multiple 

Range Unbounded 

Ranking None 

Values Any valid URI value as defined by this specification. 



6.7.2 refers* 

30 



Resources) to which the data refers. 

Name refers 

Label Refers To 

Type URI 

Count Multiple 



40 



45 



Unbounded 
Ranking None 

Values Any valid URI value as defined by this specification. 



6.1.d supersedes* 

Resource^) which the data supersedes or replaces. 



Name supersedes 

Label Supersedes 

Type URI 

Count Multiple 

so Range Unbounded 

Ranking None 

Values Any valid URI value as defined by this specification. 
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6.7.4 summarizes * 

Rcsource(s) which the data summarizes. 

Name summarizes 

Label Summarizes 

Type URI 

Count Multiple 

Range Unbounded 

Ranking None 

Values Any valid URI value as defined by this specification. 



6.7.S expands* 

Resource^) which the data expands. 

Name expands 

Label Expands 

Type URI 

Count Multiple 

Range Unbounded 

Ranking None 

Values Any vand URI value as defined by this specification. 



677.6 includes § * 

Resources) which are included as partial content for the data as a whole. 

Name includes 

Label Includes 

Type URI 

Count Multiple 

Range Unbounded 

Ranking None 

Values Any valid URI value as defined by this specification. 



6.8 Role 

Role properties specify one or more actors who have a special relationship with the data. An 
actor is usually a person, but can also be a software application. 

6.8.1 user§* 

Identifier of actor performing operation on or currendy having modification rights to data. 
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Name user 
Label User 
Type Actor 
Count Single 
Range Unbounded 
Ranking None 

Values Any valid Actor value as defined by this specification, 

This property value is required to be persistent only when a modification lock is in force. 
Otherwise, it is typically transient for any given operation. 

6.8.2 creator 41 

Identifier of actor who created the original data. 

Name creator 

Label Creator 

Type Actor 

Count Single 

Range Unbounded 

Ranking None 

Values Any valid Actor value as defined by this specification. 



6,8.3 owner* 

Identifier of actor who has primary rights and responsibilities for the data 

Name owner 

Label Owner 

Type Actor 

Count Single 

Range Unbounded 

Ranking None 

Values Any valid Actor value as defined by this specification. 



6.8.4 modifier* 

Identifier of actor who last modified the data. 

Name modifier 

Label Modifier 

Type Actor 

Count Single 

Range Unbounded 

Ranking None 

Values Any valid Actor value as defined by this specification. 



40 



55 



EP 1 244 030 A1 



6,8.5 approver* 

Identifiers) of actor(s) responsible for the quality and correctness of the data- 
approver 
Approver 
Actor 
Multiple 
Unbounded 
None 

Any valid Actor value as defined by this specification. 



6.8.6 contributor* 

Identifiers) of actor(s) having contributed to the data. 

Name contributor 

Label Contributor 

Type Actor 

Count Multiple 

Range Unbounded 

Ranking None 

Values Any valid Actor value as defined by this specification. . 



6.8.7 reviewer* 

Identifier^) of actor(s) responsible for evaluating the quality and correctness of die data. 

Name reviewer 

Label Reviewer 

Type Actor 

Count Multiple 

Range Unbounded 

Ranking None 

Values Any valid Actor value as defined by this specification. 



6.8.8 distribution* 

Identifiers) of actors) having a key interest in the data and are typically notified in some 
fashion regarding changes in the content or status of the data. 

Name distribution 

Label Distribution 

Type Actor 

Count Multiple 

Range Unbounded 

Ranking None 

Values Any valid Actor value as defined by this specification. 



Name 

Label 

Type 

Count 

Range 

Ranking 

Values 
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7 Serialization and Validation 

Became MARS is strictly & metadata specification framework and vocabulary, there is no 
required method for encoding MARS metadata property values or rules governing their 



validity. However, die Generalized Media Archive (GMA) specification defines a 
serialization for MARS property value sets based on XML which is suitable for both data 
interchange as well as persistent storage, and provides a DTD and other mechanisms for 
validation and processing. 
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MRN (Media Resource Name) Syntax 

This specification defines a URN syntax for MARS item references which is made up of the 
ordered concatenation of Identity properties, and optionally Item Qualifier properties, 
separated by colons. The ordered sequence is identifier, release, language, coverage, 
encoding, component, item, [revision, fragment, pointer]. 

All MRN5 share the common fixed prefix 'urmmara : 1 in accordance with RFC 2141. 

Note that the case of this prefix is not significant, but the case of the remainder of me URN 

is significant. Le M 'TJFNiMARS : 1 , <urn:mara: and l UrN:MaRs: < are all equivalent 

It is recommended, however, that the prefix be all in lowercase, as shown in the examples, 

for the sake of consistent readability across systems and environments. 

There arc two forms of MRN: (1) media instance component items (the typical case), and 

(2) media object component items (for inherited or defining information). 

In addition, either form of MRN may be qualified for revision, fragment, and/or pointer. 

MRNs provide an explicit, concise, unique, consistent, and information rich identity string 

value in cases where such a single identity string is needed. 

MRNs identify only storage items, and not higher level abstract entities such as 
components, instances or objects. Note though, that the Metia Framework Java API 
provides for the notion of an MRN pattern, which can be employed to represent metadata- 
related sets of items defined by valid MRNs. 

8.1 Media Instance Component Item MRN 

A media instance component item MRN is required to have valid property values for every 
Identity property. E.g.: 

* urn : mar b : dnS 2 3 94 2 9 3 18 9 1 : 2 i en : gl obal : xhtml : me ta : dat a » 
"uro:mare :dn823942931891: 2if :neutral_mu:toc:data" 
M urn t mare ; tan82B19 : 0 j none i global : cgm_2 : data -.data* 
■ uro : mare : x92 8bks212_u : 1 L : ch t asia : word : data :meta " 



8.2 Media Object Component Item MRN 

Media object component item MRNs all share the 5ame fixed sub-sequence » :*;*:* • 
between the identifier and component property values, and are required to have valid 
property values for every identifier, component and item property. E.g.: 

"urn:mars:dn823942931891:*:*:*:*:meta:data» 
"urn : mar a : dn823 942 9 3 IB 91 : * : * : * : * : toe : data B 
°um :mara : tan82819 data : data" 

The sequence ' i * •.*:*:*: • signifies that the defined items have global scope over ail 
instances, regardless of release, language, coverage, or encoding. 

Note that MARS does not define how global information that is defined for media objects is 
to be applied to instances, nor which components may be defined for any given media 
object, nor their interpretation. MARS simply defines how those storage items are named 
and organized using MARS metadata properties. In a typical environment, the only 
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components defined for media objects would be a meta component for global metadata 
shared by all instances and possibly a data component containing a template or general 
document or abstract defining the content and/or structure shared by all instances, 

8.3 QtudifiedMRN 

A qualified MEN has three additional fields suffixed to an unqualified MRN, corresponding 
to the property values for revision, fragment, and pointer; in mat order. If any Qualifier 
property is undefined, its field must contain an asterisk '*'. All three fields are mandatory. 
B.g.: 

■ urn i wax u : tan82 8 19:0: none : global i cgm_2 t data : data 1 3 : * : * ° 
• urn i mar a : x9 2 8bks2 12 ju 1 1 1 s ch : as ia : word : dat a sweta * » 2 34 : * « 
■um:mara!dn823942931891:*:*:* t * :data tdata: * : * i#EID2»821« 

Combinations of values for both revision and fragment may only be meaningful if the 
revision number corresponds to the latest revision (in which case the revision number is 
superfluous) or if the fragment can be reliably regenerated based solely on the fragment 
number, as it is expected that Btatic fragments are typically maintained only for the latest 
revision. 
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9 Appendices 



9.1 Language Property Values 

The following table lists all allowed token values for die "language" property, along with 
their presentation labels, as defined in ISO 639. 



w 
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Name 


Label 


Name 


Label 


as 


Afar 


Iv 


Latvian, Lettish 


ab 


Abkhazian 


mg 


Malagasy 


af 


Afrikaans 


mi 


Maori 


am 


Afflbaric 


mk 


Macedonian 


at 


Arabic 


ml 


Malaysian* 


as 


Assamese 


nan 


Mongolian 


ay 


Aymaca 


mo 


Moldavian 


az 


Azerbaijani 


mr 


Maratfii 


ba 


Bashkir 


ms 


Malay 


be 


Byelorussian 


mt 


Maltese 


bg 


Bulgarian 


my 


Burmese 


bh 


Bihar) 


na 


Nauru 


bi 


Bislarna 


ne 


Nepali 


bn 


Bengali; Bangla 


nl 


Dutch 


bo 


Tibetan 


no 


Norwegian 


br 


Breton 


oc 


Ocdtu 


ca 


Catalan 


om 


(Af an) Oxorno 


CO 


Coraican 


or 


Oriys 


ca 


Czech 


pa 


Punjabi 


cy 


Wclsn 


_i 
P 


i rousn 


Am 

tjm 


Danish 


OS 


Fasbaa. Pmhto 

* mmtl I m WHIM 




German 


pt 


Partugoesc 


dz 


Bbutani 


qu 


Quechua 


el 


Greek 


rm 


Rhaeto-Romance 


en 


English 


m 


Ksnrndi 


CO 


Esperanto 


ro 




es 


Spanish 


xu 


Russian 


et 


Estonian 


rw 


Kmyarwanda 


eu 


Basque 


sa 


Sanskrit 


fa 


Fenian 


sd 


Sindhi 


fi 


Finnish 


5 & 


Ssngro 




Fill 


Ih 


Serbo-Croatian 


fe 


Faeroese 


ti 


Singhalese 


& 


French 


sk 


Slovak 




Frisian 


si 


Slovenian 




Irish 


sm 


Samoan 


td 


Scots Gaelic 


SD 


Shona 


Si 


Galician 


so 


Somali 


*° 


Guarani 


*l 


Albanian 



so 
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5 



10 



15 



25 



30 



Name 


Label 


Name 


Label 


f u 


Gujarati 


IT 


Serbian 


ha 


Haosa 


$s 


Sstwati 


hi 1 


Hindi 


St 


Setotbo 


hr 


Croatian 


su 


Sondanese 


ha 1 


Hungarian 


SV 


Swedish 


hv 


Armenian 


*w 


Swahili 


ia 


Intertinyia 


ta 


Tamil 


ie 


InterUngue 


tB 


Tepulu i 


ik 


Inuniak 


tg 




In 


Indonesian 


th 


Thai 


is 


Icelandic 


d 


Tigriny* 


it 


ItaUao 


tk 


Turkmen 


Iw 


Hebrew 


ti 


Tagafog 


ia 


Japanese 


tn 


Setswana 


Ji 


Yiddish 


to 


Tonga 


jw 


Jivaneso 


tr 


Turkish 


ka 


Goorjjan 


t$ 


Tsonga 


kk 


Kazakh 


tt 


Tatar 


ti 


Grsenlandic 


tw 


Twi 


km 




uk 


"UVaainian 


ka 


Kannada 


ur 


Urdu 


ko 


Korean 


m 


Uzbek 


ks 


Kishmhri 


vi 


Vietnamese 


ku 


Kurdish 


vo 


Volapuk 


ky 


Kirghiz 


wo 


Wolof 


la 


Lads 


xh 


Xhosa i 


In 


Ungala 


yo 


Yoraba 


b 


Laothian 


zh 


Ounese 


It 


Lithuanian 


zu 


Zulu 
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92 Coverage Property Values 

The following table lists the allowed token values for the "coverage" property, adopted from 
5 ISO 3166-1, along with their presentation labels. 
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Name 


Labd 


Name 


Label 


id 


Andorra 


lc 


Saint Lucia 




United Arab Sulfates 


]j 






Afghanistan 


Ik 


Sri T .finVfl 




oHU|iw mivj aoiww 


i r 
u 




HI 


An (mill ft 


Ji 


Lesotho 


al 
ml 


Albania 


\l 




fim 


Aj lugjiia 


lu 


Luxembourg 


An 


MMtutrianft* Antill** 

rronwmuj /\ouubi 


lu 
JV 


Latvia 


to 


Angola 


lu 

•y 


uoya 


*q 


Antarctica 


ma 


Morocco 


of 


Argentina 


mo 


MUiUBUO 




Amftrlcin Sunat 

J^llHlllWII WMUVIl 


mo 


rnoiaavra 


at 


Austria 


ms 

ujjj 




au 


Australia 1 


fflh 


Marshall Islands 


aw 


Aniba 


mk 


Macedonia 


QZ 


Azerbaidjan 


ml 


Mall 


ba 


Bosnia-Herzegovina 


mm 


My acinar 


bb 


Barbados 


mn 


Mongolia 


bd 


Bangladesh 


mo 


Macau 


be 


Belgium 


mp 


Northern Mariana Islands 


bf 


Burkina Faso 


mq 


Martinique (French) 


*P 


Bulgaria 


mr 


Mauritania 


bh 


Bahrain 


ms 


Moctsenat 


W 


Burundi 


mt 


Malta 


bj 


Benin 


mu 


Mauritius 


bm 


Bermuda 


tnv 


Maldives 


on 


ozuQEi i/irustuoxn 


xnw 


Malawi 


bo 


BoHyU 


ma 


Mexico 


br 


Brazil 


my 


Malayan 


bs 


Bahamas 




Mozambique 


bt 


Bhutan 


na 


Namibia 


bv 


Bouvet Island 


nc 


Hew Caledonia (French) 


bw 


Botswana 


ne 


Niger 


by 


Belarus 


net 


Network 


te 


Belize 


Ri- 


Norfolk Island 


ca 


Canada 


ng 


Nigeria 


cc 


Goeos (Keeling) Islands 


ni 


Nicaragua 


cf 


Central African Republic 


al 


Netherlands 




Congo 


no 


Norway 


ch 


Switzerland 


«p 


Nepal 


ci 


Ivory Coast (Cote Dlvoire) 


ru- 


Nauru 


ck 


Cook Island* 


nt 


Neutral Zone 
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Name 


Label 


Name 


Label 


cl 


Chile 


nu 


Nine 


cm 


Cameroon 


nz 


New Zealand 


I cn 


China 


on 


Oman 


CO 


Colombia 


oa 


Panama 


cr 


Costarica 


pe 


Peru 


cs 


Former Czechoslovakia 


Pf 


Polynesia (French) 


cu 


Cuba 


PS 


Papoa New Guinea 


cv 


Cape Verde 


oh 


Philippines 


ex 


Christmas Island 


Pk 


Pakistan 


CY 


Cyprus 


Pi 


Poland 


Cl 


Czech Republic 




Saint Kent and. Miqoeloo 


de 


Germany 


po 


Piteaim Island 


J2 ■ — 


Djibouti 


or 


Puerto Rico 




Derma art 


P 4 


Portugal 


CUD 


UUUUIUVI 


mtr 


Palau 


An 


Ootid ni can Re mi h lie 


nv 

-21 


Paraguay 


ft* 

US 


Algeria 


jam — - — ; — 


Qatar 




Bcpidof 


re 


PnUIIIBII \* IwUWU^ 


_« 


Batooia 


CO 


X3 f\rrt«ni» 


-_2 


Egypt 


ru 


Russian Federation 


eh 


Western Sahara 


rw 


Rwanda 


cr 


Eritrea 


aa 


Saudi Arabia 


08 


Spain 


ab 


Solomon Islands 


et 


Ethiopia 


sc 


Seychelles 


ft 


Finland 


ad 


Sudan 


fi 


TO 


ae 


Swedes 


fit 


Falkland Islands 


•5 


Singapore 


to 


Micronesia 


ah 


Saint Helena 


fo 


Faroe Islands 


si 


Slovenia 


ft 


France 


*j 


Svaiberd and Jan Mayen Islands 


fx 


Prance (European Territory) 


ik 


Slovak Republic 




Gabon 


si 


Sierra Leone 


6* 


Great Britain 


am 


San Marino 




Grenada 


an 


Senegal 


80 


Georgia 


so 


Somalia 


t 


French Guyana 


ST 


Suriname 


|b 


Ghana 


St 


Saint Tome (Sao Tome) and Principe 


£ 


Gibraltar 


su 


Former USSR 




Greenland 


sv 


El Salvador 




Gambia 




Syria 


gn 


Guinea 


« 


Swaziland 




Guadeloupe (French) 


tc 


Turks and Caicos Islands 




Equatorial Guinea 


cd 


Chad 




Greece 


tf 


French Southern Territories 


SS 


S. Georgia & S. Sandwich Isls. 


ts 


Togo 




Guatemala 


th 


Thailand 




Guam (USA) 




Tadjikistan 
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Name 


Label 


Name 


Label 


sw 


Guinea Bissau 


tk 


Tokelau 


gy 


Guyana 


tm 




He 


Hons Konjz 


tn 


Tunisia 


hm 


Heard and McDonald Wands 


m 
\0 




bn 




■JP 




hr 




tr 




lit 


Haiti 


a 


Trinidad and Tobago 


nu 


Hungary 


rv 


Tuvalu 


id 


Tndnn«*$a 


tw 


Taiwan 




Ireland 


tt 


Tanzania 




Israel 


ua 




in 


India 


og 


Uganda 


io 


BritSA Indian Ocean Terrttrtrv 


uV 
UK 


United Kingdom 


l 9 




Dm 


USA Minor Outlying Islands 




Iran 


us 


United States 


ia 


Iceland 


uy 


Uruguay 


it 


Italv 


uz 


Uzbekistan 


g£ 


Jamaica 


va 




jo 


Jordan 






JP 


Japan 


ve 


tBBBBBH 


to 


Kenya 


VB 






Kyigvzstu 


vi 


Virgin Islands (USA) 


kh 


Cambodia 


vn 


Vietnam 


Id 


Kiribati 


vu 


Vanuatu 


km 


Comoros 


wf 


WaUla and Futuna Islands - 


kn 


Saint IGtts & Nevis Ansuilia 


wa 




*P 


North Korea 


ye 


Yemen 


kr 


South Korea 




Mayotte 


kw 


Kuwait 


yu 


Yugoslavia 1 


ky 


Cavman Islands 


za 


South Africa 


kt 


lOkzakhst&n 


zm 


Zambia. 


la 


Laos 


zr 


Zaire 


lb 


Lebanon 


zw 


Zimbabwe 
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9-3 MIME Derived Property Values 

The following to the most commonly used MIME content types and chancter sets which 
are expected to be most frequently used; although any valid MIME content type or character 
set is permitted (though not all may be supported by the tools and/or processes of a given 
environment). They are provided here only for convenient reference. 

9.3.1 Content Types 

■application/http - 

■application/msword 0 

"application/octet-stream" 

■ appl ication/pdf ■ 

■application/post script" 

■application/ rtf" 

■ application/ egral ■ 

• application/ egml - open- catalog ■ 

■application/vnd. lotus-notes" 

■ appl i ca t ion/vnd . mi t 9 

0 applioat ion/vnd . ma - excel ■ 

* application/ vnd . ma -powerpoint * 

■ appl ieat ion/ vnd , ns -pro j act " 

■ application/vnd. visio" 

■ application/vnd .wap . sic" 
"application/vnd. wap < sic* 

" appl icat i ori/ynd . wap . Wbxml " 
■application/vnd. wap. wmlc" 

■ applioa tion/vnd . wap . wmlscriptc 11 
• appl icat ion/xml " 
"image/cgra" 

"image/gif" 
" image/ jpeg" 
" image/pnga 
•image/tiff 11 
•image/vnd.dwg w 

■ image/vnd . dxf ,r 
" model /vrral" 
"text/ess" 
•text/enriched B 
•text/html" 
"text/plain" 
"text/rtfi" 
"text/sgml" 
"text/uri-list" 

n t ext / vnd . wap . si ■ 

"text /vnd. wap. si" 

"text/vnd.wap.wral 0 

"text/vnd.wap.wralscript* 

°text/xml" 

■video/mpeg" 

" video/ quicktime" 
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93.2 Character Sets 

°UB-aecii a 
"i«o-88S9-l" 

*Utf-16 w 
•gb2312« 

"euc-kr* 
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10 Changes from version 1.0 to 2.0 

> Name changed from DORS to MARS 

The name of this specification was changed from Document Object Reference Semantics 
(DORS) to Media Attribution and Reference Semantics (MARS) in conjunction with the 
naming changes applied to all components of the Metia (NCDE) Framework. 

> Added Item Qualifier concept and Property Module 

Added the concept of an Item Qualifier and created a new property module named Qualifier 
containing the properties 'revision', fragment, and 'pointer*. See section 62. Removed the 
item token values *dataj*###\ , revisions , , and VevisionJ*. as these are now handled by 
item qualifiers. 

> Added explicit definition of MARS Versioning Model 

See section 4.9. 

> Added expHdt definition of MARS Metadata Inheritance Behavior 

See section 4.8. 

> Release property Type now a simple Count value 

Changing the release property to type Count preserves the ability tor a system to 
automatically sort releases and obtain the latest release while removing the confusion of 
using Dates — the attraction of dates was that it gave a linear progression value that had 
some relation to real time and actual production Uvea, but the confusion about the date 
being that of the creation of the release (branch) rather than the "release date" of the final 
approved version seemed too problematic to resolve on the large scale MARS is intended 
for. 

The specification of release as a Count value also is closer to many traditions of product or 
system release (e.g. T9, T10, Java 2. DOM 1, DOM 2, COM 1/2/3/4. etc.) where the 
editorial version is a separate property from the release identifier - as is now the case with 
MARS. 

> New 1 encoding 1 property; previous 'format 1 property renamed to 'content .type 1 

While adopting MIME encoding strings as me value for encoding (format) properties 
seemed a good idea, both because we were adopting an existing standard as well as giving 
high status to a property that plays a central role in a distributed Web environment — it is 
clear that the level of resolution provided by MIME encoding values is insufficient and that 
rather than append additional information to the MIME string, increasing the processing 
burden, or adding yet another Identity property, it seemed best to revert back to the original 
model for encoding (format) properties as symbolic tokens defined for a given environment 
for those encodings which are significant to the production and management processes and 
needs of that environment 

It is not enough to say "text/xml" or "image/egm". We need to differentiate between 
different instances of a media object which all share the same MIME type but have different 
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specific encodings, such as Neutral-MU, Online, DocBook, CGM 1, COM 3, etc Likewise, 
some encodings have a very broad range of possibilities where we wish to limit to only a 
few options, such as TIFF for low, medium, and high resolution, or GIF at 72 and 600 dpi, 
etc. 

Symbolic token values thus allow for defining sets of encoding and format properties in a 
single value which is significant for defining the identity of an instance; e,g. neutraljmi, 
cgrrO. tifUow, gif89a - 600dpi, etc. 

The name of the property was changed from format 1 to 'encoding 1 both to be more accurate 
(the property now indicates both syntactic and semantic encoding, not just raw "format") 
and to make more conspicuous the change in data type. 

The MIME encoding identifier string will still be provided for, in the new •contenUype 1 
property defined in the Encoding module. The allowed values for this property are the same 
as the former format property, namely any valid MIME identifier. In a sense, we have really 
renamed me format property 'contentstyle' and moved h out of the Identity module, and 
created a new property 'encoding to indicate a finer resolution of syntactic and semantic 
encoding. 

It is anticipated that in the XML Schemes) tor MARS, there will be defined an Encoding 
element class, which will provide required attributes for defining the MIME, schema, 
resolution, filename suffix, and other fixed properties of particular symbobc encoding token 
values. These can men be referenced by any system to automatically propagate mem to their 
relevant MARS property values as needed, and for validation purposes (i.e. tests that ensure 
mat e.g. the MARS contenuype property cant be set to "text/sgmi" for an instance with 
encoding 'neutraljmv', etc.). 

Default language value is now 'none 1 

Since graphics with no text have no actual "language", the default language value must be 
'none'. 

This places the burden on tools such as NED to get user or environment defined defaults for 
language, and may also have implications for query tools to "match" retrieval queries with a 
defaulted specified language to instances with language values equal to 'none'. Le,, in some 
retrieval applications, all other language property values may be seen as being equivalent to 
'none*, all other criteria withstanding. 

Media Resource Name (MARS Identity) URN syntax defined 

This will be the required format for all cases where a single string identifier is needed for 
any given physical storage item. See section 8. 

Percentage data type defined 
See section 5.2.5. 

Ranking data type defined, and token rank value now of type Ranking 
See section 5.2.9. 
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Removed source mapping and references to legacy metadata vocabularies 

The source and synonym mapping table and references to Nokia internal legacy metadata 
vocabularies were important when grounding the initial version of MARS to prior or 
existing systems and environments; however, farther reference to them in later versions of 
the MARS specification is not necessary for understanding or application of later versions 
of the standard; and maintaining the mappings of any new MARS properties to all prior or 
existing vocabularies is a burdensome task which can fairly be seen as outside the scope of 
fee specification itself. Version 1.0 of the MARS specification will be maintained and can 
be referenced when there are questions regarding the historical mappings from which that 
original version was derived. There may also be other documents maintained which define 
and track fee synonymous intersections of various vocabularies in use within Nokia. 

• Added Encoding module and properties 

Based on work done primarily by the Graphics SIG, a set of new properties for specifying 
graphics and other data encoding qualities was defined, and the results of that work have 
been incorporated into the MARS specification. 

> Version renamed to Revision and changed from String to Count 

In order to define an explicit, uniform revision identification scheme, incremental editorial 
revisions are numbered by simple sequential integers. The property was named "revision 1 so 
feat 'version' could be used elsewhere as a process or system specific value, possibly the 
combination of release and revision values, separated by a decimal, to represent major and 
minor branches; or as some other value as needed. Within the Metia Framework, and 
particularly within a GMA, only the revision value is authoritative and reliable. Any other 
specified properties such as a process specific or other custom 'version' identifier are only 
mformationai, and should not be fee basis for generic Metia Framework tools or processes. 

> Added the data types Content Type, Character Set, and Encoding 

See section 6.6. 

> Removed sections dis cu s si ng specific serialization and encoding methods 

Serialization methods such as XML, XML DTD's, XML Schemes, RDF, RDF Schemas. 
etc. are more properly addressed in the Framework and GMA specifications and are not 
within the scope of MARS, which is only a vocabulary and vocabulary specification 
framework. 

> Multivarue separator changed from semicolon V to white space 

The method for ojfferentiating between multiple values encoded in a single string has been 
changed from semicolon to white space (spaces for non-string value types, line break for 
string values). This follows common Internet and WWW practice and provides for a more 
consistent user interface in web browser based applications (which is the case for all current 
Metia Framework applications). 

> Added relevance property 

See section 6.3.S. 
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> Order of multiple values is now preserved 

The order of multiple values ia significant for compound actions, i.e. a sequence of actions 
to be performed on the same data in succession, e.g. 'generate store', lock retrieve', locate 
remove', etc. Therefore it is now nuiiditory that the order of multiple values be preserved 
by all agents operating on MARS metadata. 

> Action property count changed to Multiple 

Certain agent operations are greatly simplified if multiple, sequential actions can be 
specified for the same data; therefore, the action property now may have mulitple values. 

> Changed 'keywords' property to type String 

This is necessary to support a broad range of registry services as well as to allow the 
definition of terms and compound names as keywords. 

It is expected that the 'class' property be used to define clasiifications based on one or more 
controlled vocabularies of class labels and that the 'keywords' property be used for a variety 
of purposes, including ad-hoc classification labels assigned by content producers and/or 
managers, index term sets fox various registry services, and for input to various queries. 

> Added 'includes 1 property to Association module 

The 'includes' property is used to define separately managed instances which are included 
mUne as the content of another instance. It is also utilized by DEP-REGS (the Dependency 
Relation Registry Service) tor profiles and queries relating to reusable components and their 
occurrence within higher level instances. See section 6.7.6. 
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1 Scope 



10 



15 



20 



This document defines the Portable Media Archive (PMA), a physical organization model 
of a file system based data repository conforming to and suitable for nrrplementariona of the 
Generalized Media Archive (GMA) abstract archival xnodeL 

The PMA model is a component of the Metia Framework for Electronic Media. A basic 
understanding of the Metia Framework, the GMA, and MARS is presumed by this 
specification. 



2 Overview 



The PMA defines an explicit yet highly portable file system org anizatkm for the storage and 
retrieval of information based on Media Attribution and Reference Semantics (MARS) 
metadata. The PMA uses the MARS Identity and Item Qualifier metadata property values 
themselves as directory and/or file names, avoiding the need for a secondary referencing 
mechanism and thereby simplifying the implementation! maximizing efficiency, and 
producing a mnemonic organizational structure. 

This specificadon only defines the physical organization of a file system, and not the 
processes or algorithms for accessing, manipulating, or otherwise interacting with or 
operating on that file system. Different GMA implementations based on the PMA model 
may interact with the data in different ways. 

Any GMA may use a physical organization model other man the PMA. The PMA physical 
archival model is not a rec^irement of the GMA abstract archival model However, the 
PMA may nevertheless be employed by such implementations both as a data mterchange 
format between disparate GMA implementations as well as a format for storing portable 
backups of a given archive. 
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3 Related Documents, Standards, and Specifications 
3.1 Metia Framework for Electronic Media 



10 



The. Me&a Framework is a generalized metadata driven framework for the management and 
aistribotion of electronic media which defines a set of standard, open and portable modei» 
Interfaces, and protocol facilitating fhe construction of tools and environments optimised 
for me management, referencing, distribution, storage, and retrieval of electronic mediaTu 
well as a set of core software components (agents) providing functions and services relating 
ZSkS^SS? ^ -vigadotTant 
tomy/metia.nokia.eoni/i. p ^fi^ om ^f^ f1 

sg 3.2 Media Attribution and Reference Semantics (MARS) 

^^™ ion Reference Semantics (MARS), a component of the Melia 
Framework, is a metadata specification framework and core sta^d vocabulary^ 

25 httO-7/mel^oVi a rnn,/^ flff t - OBa fl MA B,«i 

3.3 Generalized Media Archive (GMA) 

SnS^ 6 ? (GMA)> a of Metia Framework, is an 

^ ^e* 6 stora » e Md management of data based solely raMMa 
Attfttmon and Reference Semantics (MARS) metadata; providing a uxnW <»Jsteat 

bttp^meda-nokia com/Bpecifieatinn^^ 
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4 General Architecture 

5 The physical structure of a PMA is organized as a hlerBrchicai directory tree that follows 

the MARS object/bstance/coroponent^tem scoping model 

Bach media object comprises a branch in the directory tree, each media instance a sub- 
branch within the object branch, each media component a sub-branch within the instance, 
and so forth. 

10 Only MARS Identity and Item Qualifier property values are used. 

All other metadata properties (as well as Identity and Qualifier properties) are defined and 
stored persistently in 'meta' storage items; corrforming to the serialization and interchange 
encodings defined by the GMA specification. 

15 Because Identity and Item Qualifier properties must either be valid MARS tokens or integer 

values, any such property value is an acceptable directory or file name in all maior file 
systems in use today. J 

4.1 Media Object Scope 

20 ~ • 

The media object scope is encoded as a directory path consisting of a sequence of nested 
directories, one for each character in die media object Identifier 1 property value. B.g.: 
identifi«r«.-dn99Ba827172" => d/a/9/9/8/2/8/2/7/1/2/ 

Identifier values are broken up in this fashion In order to support very large mimbers of 
25 media objects, possibly millions or billions, residing in a given archive. If the identifiers 

wereused as complete directory names, most file systems would support only several 
hundred to several thousand media objects, depending on the file system. 



30 



Using only one character per directory ensures that there will be at most 37 child sub- 
directories within any given directory level (one possible sub-directory for each character in 
the set [a-zQ-9J allowed in MARS token values), further satisfying the maximum directory 
children constraints of most modern file systems (see below). 

The media object scope may contain either media instance sub-scopes or media component 
sub-scopes; the latter defining information (metadata or otherwise) which is shared bv or 
relevant to all instances of the media object 

4.2 Media Instance Scope 

The media instance scope is encoded as a nested directory sub-path within (he media object 
scope and consisting of one directory for each of the property values for release', lan'maee' 
'coverage', and 'encoding', in that order, Eg.: * 

release*"!." language«"an n coverage. "global" encoding* "xhtml* 
i/en/global/xhtml/ 

4.3 Media Component Scope 

The media component scope is encoded as a sub-directory within either the media obiect 
scope or media instance scope and named the same as the component property value. E.g.: 
50 component- 11 meta" =>• meta/ 
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4.4 Revision Scope 

The revision scope, grouping the storage items for a particular revision milestone, u 
encoded as a directory sub-path within the media component scope beginning with the 
Utsral directory "revision 1 Mowed by a sequence of nested Directories corresponding to the 
digits in the non-zero padded revision property value; B.g.: 

revision- ■2*7 ■ reviaian/3/7/ 

The 'data' item for a given revision must be acomplete and whole snapshot of the revision, 
not a partial copy or set of deltas to be applied to some other revision or item. It must be 
fully independent of any other storage item insofar as its completeness is concerned. 

4.5 Fragment Scope 

The fragment scope, grouping the storage items for a particular static fragment of the data 
component content, is encoded as a directory sab-path within the media component scope or 
re vision- scope and beginning with the literal directory fragment followed by a sequence of 
ow^^dwtories corresponding to the digits in the non-zero padded fragment property 

fragment. B 5041« s» £eagment/s/o/4/i/ 

4.6 Event Scope 

The event scope, grouping action triggered operations for a particular component, instance, 
or object, is encoded as a directory sub-path within the media component scope, media 
instance scope, or media object scope and beginning with the literal directory 'events' and 
containing one or more files ironed the same as the MARS action property values, each file 
containing a valid MARS XML instance defining the "sequence of operations as ordered 
property sets. E.g.: 

' events/ store 
events /retrieve 
events/unlock 



4.7 Storage Item 

pe storage item is encoded as a filename within the media component, revision or 
fragment scope and named the same as the item property value. E.g.: 

item- "data a * data 
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5 Host File System Requirements 

This specification does sot set minimum requirements on the capacities of host tile systems, 
nor absolute limits on the volume or depth of conforming archives. However, an 
understanding of the variables which may afiect portability from one file system to another 
is important if data, integrity is tn h» maintained 

Thia specification does, however, define the following recommended win j TO ] constraints 
on a host file system, which should be met, regardless of the total capacity or other 
capabilities of the file system in question: 

File and Directory Name Length: 30 
Directory Depth: " 64 

15 Number of Directory Ouldren: 100 

The above specified constraints are compatible with the following commonly used file 
systems, which are therefore suitable for hosting an PMA (which also does not exceed real 
constraints of the given host file system): 

20 VFAT (Windows 95/98), NTFS (Windows NT/2000), HPS (Macintosh), HPFS 

(OS/2), HP/UX, UFS (Solaris), ext2 (Linux), ISO 9660 Levels 2 and 3 
(CDROM), and UDF (CDR/W, DVD). 

There are likely many other file systems in addition to those listed above which are suitable 
^ ror hosting an PMA. 

FAT (MS-DOS, Windows 3 jc) and ISO 9660 Level 1 file systems are not suitable 
for hosting an PMA. ISO 9660 Level 1 plus JoUet or Rock Ridge exterior* may be 
suitable in some cases, but this is not generally recommended. - 

30 



40 



45 



50 



55 



113 



EP1244 030A1 



10 



15 



20 



25 



6 Example Archive File System 

The following is a fragment of an example file system organization for a Portable Media ' 
An ^ e - ™* location of the directory paths with respect to the root directory is not * 
specified The directory separator is Olnstrative only, and wiU conform to each particular 
file system in which a given archive is stored. 

Media object scope path segments are highlighted in blue, media instance scope segments in 
red, media component scope segments in green, revision scope segments in violet, fragment 
scope segments m orange, event scope segments in crimson, and storage items in black. 



d/n/9/9/8/2/8/2/7/1/2/meta/data 
d/n/d/9/8/2/8/2/7/X/2/meta/n>ata 
d/n/9/9/8/2/8/2/7/1/2/meta/revieion/l/data 
d/n/9/9/8/2/8/2/7/1/2/wata/revieioa/i/raeta 
d/n/9/9/8/2/s/2/7/i/2/oata/revi8lon/2/data 
d/»/9/9/8/2/B/2/7/x/2/meta/reviaion/2/meta 
d/n/9/9/8/2/8/2/7/x/2/meta/revision/3/data 
d/n/ 9/9/8 /2/ 8/2 /7 /1/2 /meta/reviaion/3 /meta 
d/n/ 9/9/8/2/8/2/7/1/2 /mBta/revl8iou/4/data 
d/xx/9/9/8/2/8/2/7/l/2/nwta/reviaton/4/«eta 
d/n/9/9/8/2/8/2/7/X/2/meta/reviaioa/5/data 
d/n/9/9/8/2/8/2/7/i/2/oieta/reviBion/s/meta 
d/n/9/9/8/2/8/2/7/i/2/meta/ev«nta/geoerate 
d/n/9/9/8/2/8/2/7/X/2/l/en/globaX/docboolc/mata/data 
d/n/9/9/8/2/8/2/7/1/2/i/en/global/docbooX/mota/ttfita 
30 d ^ s / 5 / 8 /2/B/2/7/l/2/l/Gii/global/docbooK/nu9ta/ravisioa/l/data • 

d/n/9/9/8/2/8/2/7/1/2/L/ea/glohal/docbook/oeta/revlaion/l/mata 
d/n/9/9/8/2/8/2/7/i/2/l/en/gldbal/docbook/neta/r«vieion/2/data 
d/n/9/9/8/2/8/2/7/l/2/lWgIdbal/docbook/wcta/revl8iQn/2/meta 
d/n/9/9/8/2/8/2/7/1/2/t/cn/global/docbook/too/data 
35 d/n/9/9/8/2/8/2/7/1/2/l/ea/global/docboolt/toc/meta 

d/n/9/9/6/2/8/2/7/1/2/l/an/giobal/docbook/tadex/data 
d/n/9/9/8/2/6/2/7/i/2/l/en/global/docbook/index/o»ta 
d/n/9/9/8/2/8/2/7/i/2/i/en/global/docbook/glo88ary/data 
d/u/9/9/8/2/8/2/7/1/2/i/en/global/docbook/glosaary/meta 
40 d /a/ 9 /9/8/2/a/2/7/l/2/l/ en /global/docbook/data/data 
d/n/9/9/8/2/8/2/7/l/2/l/en/globaX/docbook/data/roeta 
d/n/9/9/8/2/8/2/7/1/2/i/an/global/docbook/data/rsvieion/l/data 
d/n/9/9/8/2/8/2/7/l/2/l/en/global/docbook/data/r e vi8Wl/meta 
d/n/9/9/8/a/8/2/7/ l /2/l/axv/9lQbal/docbook/data/rsvieton/2/data 
^ d/n/9/9/8 ^ 2/8 ^/7/i/2/i/en/global/docbook/data/revision/2/ ( neta 
d/u/9/9/8/2/8/2/7/x/2/l/en/global/docbook/data/revision/3/data 
d/n/9/9/8/2/8/2/7/ 1 / 2 /x/en/global/docbook/data/ W i8ioa/3/ineta 

IfXl'Zt^ . . . 

d/n/9/9/8/2/8/2/7/1/2/i/en/g^x/i^^^^^^^^^ 
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d/n/9/9/8/3/B/2/7/l/2/l/en/global/xhtml/meta/data 

d/n/9/9/B/a/8/2/7/l/2/i/en/global/«itml/meta/infita 

d/n/9/9/8/2/8/2/7/l/2/l/en/global/xhtml/raeta/revision/l/data 

d/n/9/9/8/2/B/2/7/l/2/l/en/glbbal/xhtml/nfita/r6viaion/l/mcta 

d/n/9/9/8/2/8/2/7/l/2/i/ea/globaa/xhtml/data/ravi8iaa/. . . 

d/n/9/9/8/2/8/2/7/i/2/i/en/glbbal/xhtml/meta/reviBion/9/data 

d/n/9/9/8/2/8/2/7/i/2/l/Bn/global/xhtml/meta/revlflioa/9/ttiata 

d/n/9/9/8/2/8/2/7/l/2/l/en/gl6bal/xhtml/toc/data 

d/n/9/9/8/2/8/2/7/1/2/l/cn/global/xhtml/toc/meta 

d/n/9/9/8/2/8/2/7/l/a/l/en/global/xhtaa/tndax/data 

d/n/9/9/8/2/8/2/7/1/2/l/ea/global/xhtnil/index/mfita 

d/n/9/9/8/2/B/2/7/l/2/l/en/gXobal/xhtoil/gloasaxy/data - 

d/a/9/9/8/2/B/2/7/l/2/l/en/gl6bal/xhtml/gl08aary/Bieta 

d/n/9/9/8/2/8/2/7/1/2/l/an/global/xhtmI/data/data 

d/n/9/9/8/2/8/2/7/1/2/X/an/global/xhtml/data/tneta 

d/a/9/9/8/2/8/2/7/1/2/l/an/global/xlitmX/data/idmap 

d/n/9/9/8/2/8/2/7/1/3/t/ea/global/xhtml/data/fragmer.t/o/data 

d/n/9/9/8/2/8/2/7/l/2/l/en/global/xhtna/data/fragment/0/neta 

d/n/9/9/8/2/8/2/7/1/2/l/en/global/xhtwl/data/tragmaxit/l/data 

d/n/9/9/8/2/8/2/7/1/2/l/en/global/xhtml/data/fragment/l/ttieta 

d/n/9/9/8/2/8/2/7/1/2/l/ea/global/xhtml/data/fragment/a/data 

d/n/9/9/8/2/8/2/7/l/2/l/«n/global/ichtml/data/frag»ant/2/»ata 

d/a/ 9/ 9/8/2 /s/2 /7/i/2/i/en/global/xhtml/data/f ragmen* /3 /data 

d/n/9/9/8/2/8/2/7/l/2/l/an/global/xhtral/data/f ragmant/ . . . 

d/n/9/9/8/2/B/2/7/l/2/i/en/gldbal/xhtml/data/fragn«nt/9/data 

d/a/9/9/8/2/8/2/7/l/2/i/ea/globaX/xhtml/data/fragnieiifc/9/a«ta 

d/n/9/9/8/2/8/2/7/l/2/l/an/global/3<iitinl/data/fragmeat/l/0/data . 

d/n/9/9/8/2/8/2/7/1/2/l/ea/gXobal/aditml/data/fragmftttt/i/O/meta 

d/n/9/9/8/2/e/2/7/l/2/i/«a/giobal/)ditaa/data/f ragmenfc/ . . . 

d/a/9/9/8/2/8/i/7/i/2/X/an/global/xhtml/data/fragment/5/9/data 

d/a/9/9/8/2/8/2/7/i/2/l/an/global/3ditml/data/fr*gT M nc/5/9/mata 

d/a/9/9/8/2/B/2/7/i/2/l/en/global/3chtml/data/f ragment/ ... 

d/n/9/9/8/2/8/2/7/l/2/l/an/global/xhtTOl/data/fragmanc/S/9/3/2/data 

d/n/9/9/8/2/B/2/7/l/2/l/en/globaX/3<btraX/data/fragment/3/9/3/2/rocta 

d/u/9/9/8/2/8/2/7/X/2/X/en/gXobaX/xhCmX/data/revi 8 ion/0/data 

d/n/9/9/8/2/8/2/7/X/2/X/en/gXobaX/xhtmX/data/revl8ion/0/roeta 

d/n/9/9/8/2/8/2/7/X/2/l/ea/gXobaX/xhtaa/data/reviaion/0/. . . 

d/n/9/9/8/2/8/2/7/l/2/l/aa/gl^>aX/xhtmX/data/revi8icm/. . . 

d/n/9/9/B/2/B/2/-7/l/2/X/cn/gXobaX/xhtinX/data/revi6ion/3/4/data 

d/n/9/9/B/2/8/2/7/X/2/X/ea/gXQbaX/xhtmX/datayreviaion/3/4/mata 

d/n/9/9/8/2/8/2/7/X/2/X/en/gXobaX/xhtcaL/data/r«vi8ion/3/4/idaap 

d/n/9/9/8/2/8/2/7/x/2/X/en/gXobaX/xhtinX/data/revi8ion/3/4/frasciert/0/data 

d/n/9/9/e/2/e/2/7/X/2/X/ea/gXobal/xhtmX/d a ta/reviBiou/3/4/fragn I *at/0/a WB ta 

d/n/9/9/8/2/8/2/7/i/2/X/en/gXobaX/xhtoa/data/revl6 ion/3/4/ rragmeni/. 

d/a/9/9/8/2/8/2/7/l/2/X/ea/gXobaX/x^^ 

d/n/9/9/B/2/8/2/7/i/2/x/en/gXobal/xbt l aX/data/revi8ion/3/4/tragn«^ 

d/n/2/4/8/2/0/5/3/meta/data 

d/a/2/4/8/2/Q/s/3/meca/meta 

d/n/2/4/B/2/0/5/3/meta/reviaion/. . . 

d/n/2/4/8/2/o/5/3/8/en/gXobaX/cgm_4/oata/data 
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d/n/2/4/B/2/0/5/3/8/en/glob*l/csm_4/mcta/meta 

d/n/2/4/a/a/0/s/3/8/en/gXob*l/ogm_4/!tteta/r«vi8ion/. . . 

d/n/2/4/B/2/0/5/3/8/«n/slo)Ml/c3n M 4/l&d«c/d&ta 

d/n/2/4/8/2/0/S/3/8/en/global/cgTn - 4/ind«x/ctieta 

d/n/2/4/B/2/0/S/3/8/ex^global/cgaT4/data/data 

d/n/2 /4/8/2/0/S/3/8 /«n/ global /cgtn_4 /data/oat a 

d/n/2/4/8/2/0/S/3/B/a&/globaX/cgnl4/data/revieion/l/daca 

d/n/2/4/B/2/0/S/3/8/an/global/cgn_4/data/r«viaioa/l/iB8ta 

d/a/2/4/8/2/0/5/3/8/en/gl6bal/cgTrT4/data/revlsioa/ ... 

d/n/2/4/8/2/0/5/3/8/an/gl6bal/cgm_4/data/revi8ion/iy7/data 

d/a/2/4/8/2/0/5/3/8/«n/gl<ibal/cgTO_4/data/revi8ioii/l/7/B«ta 
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1 Scope 

This document defines the Generalized Media Archive (GMA), an abstract archival model 
based solely on Media Attribution and Reference Semantics (MARS) metadata; providing a 
uniform, consistent, and implementation independent model for the storage, retrieval, 
versioxring, and access control of electronic media. 

The GMA model is a component of the Metia Framework for Electronic Media. A basic 
understanding of the Metia Framework and MARS is presumed by this specification. 

2 Overview 

The GMA is a central component of the Metia Framework and serves as the common 
archival model for all managed media objects controlled, accessed, transferred or otherwise 
manipulated by Metia Framework agencies. 

The GMA provides a uniform, generic, and abstract organizational model and functional 
interface to a potentially wide range of actual archive implementations; independent of 
operating system, file system, repository organization, veraioning mechanisms, or other 
impl e m e n tati o n details. This abstraction facilitates the creation of tools, processes, and 
methodologies based on this generic model and interface which are insulated from the 
internals of the GMA compliant repositories with which they interact 

The GMA defines specific behavior for basic storage end retrieval, access control based on 
user identity, veraioning, automated generation of variant instances, and event processing. 

The identity of individual storage items is based on MARS metadata semantics and all 
interaction between a client and a GMA implementation must be expressed as MARS 
metadata property sets. 
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3 Related Documents, Standards, and Specifications 

3.1 Metia Framework for Electronic Media 

The Metia Framework is a generalized metadata driven framework for the maw^^ 
distribution of electronic media which defines a set of standard, open and portable models, 
interfaces, and protocols facilitating die construction of tools and environments optimized 
for the management, referencing, distribution, storage, and retrieval of electronic media.; as 
well as a set of core software components (agents) providing functions and services relating 
to archival, versioning, access control, search, retrieval, conversion, navigation, and 
metadata management. 

httg^mej^ja^^ 

3.2 Media Attribution and Reference Semantics (MARS) 

Medi a Attribution and Reference Semantics (MARS), a component of the Metia 
Framework, is a metadata specification framework and core standard vocabulary and 
semantics facilitating the portable m a nage ment, referencing, distribution, storage and 
retrieval of electronic media. . . 

httn^A^inolda/ecm^^ 

3.3 Portable Media Archive (PMA) 

The Portable Media Archive (PMA), a component of the Metia Framework, is a physical 
organization model of a file system based data repository conforming to and suitable for 
implementations of the Generalized Media Archive (GMA) abstract archival model. 

http^etia < nolda.com/si^i ficationg/#PN^ 

3.4 Registry Service Architecture (REGS) 

The Registry Service Architecture (REGS), a component of the Metia Framework, is a 
generic architecture foe dynamic query resolution agencies based on the Metia Framework 
and Media Attribution and Reference Semantics (MARS), providing a unified interface 
model for a broad range of search and retrieval tools. 

htto://^a.iK^a.com/q ? ecificatiQns/^mGS 
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4 General Architecture 

A OMA manages media components and contains storage items. 



The operation of a GMA can be divided into .the following five functional units: 




Storage and Retrieval of items is amply the act of associating electronic media data 
streams to MARS storage item identities and making persistent, retrievable copies of those 
data streams indexed by their MARS identity (either directly or indirectly), as well as the 
management of creation and modification time stamps. 

Access Control is based on several controlling criteria as defined for the environment in 
which the GMA resides and as stored in the metadata of individual components managed by 
the GMA. Access control is defined for entire components and never for individual items 
within a component. Access control can also be defined for media objects and media 
instances, in which case subordinate media components inherit the access configuration 
from the higher scope(s) in the case that it is not defined specifically for the component 
Access control also includes the management of user identity and role metadata such as 
creator, owner, cc*ttibutor, etc. 

Versioning is performed only for 'data' items of a media component and constitutes the 
revision history of the data content of die media component It also includes general 
management and updating of creation, modification and other time stamps. Storage or 
update of items other than the 'data' item neither effect the status of management metadata 
stored in the 'met* 1 item of the component (unless the item in question is in fact the < meta > 
item of the component) nor are reflected in the revision history of the component. If a 
revision history or particular metadata must be maintained for any MARS identifiable body 
of content, then that content must be identified and managed as a separate media 
component, possibly belonging to a separate media instance. 

Generation is the process of automatically producing an item either from another item or 
from metadata, or both in response to a generation or retrieval request from some client 
(possibly recursively from the GMA itself). The automatically produced item is typically 
derived from the 'data 1 item of a component as a variant encoding, a report of some form, a 
fragment or subset of the original content, or some other derivative of the original data item. 
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Events concern the handling of events which may trigger other operations automatically in 
conjunction with the client specified operations; typically the regeneration of items, B 
components or instances derived from content data and/or metadata when the content from — 
which they are derived changes. 

Every GMA must implement the storage and retrieval functional unit income fashion (it 
need not be an explicit implementation unit), but may optionally omit any of title other 
functional units, or allow for mem to be disabled, depending on the needs of the given 
application and/or environment It is not permitted, however, for a GMA to only partially 
implement a functional unit; or rather, a GMA cannot claim to include a functional unit 
unless the behavior of the functional unit as defined in mis specification- is fully 
implemented. 

4.1 Management -BY- Metadata 

A GMA relies on specific MARS metadata (and only that metadata) in order to operate, and 
also defines or updates MARS metadata as part of its operation. Management and 
manipulation of electronic media solely via metadata is a fundamental goal of the Metia 
Framework and thus also of the GMA. 

4.1.1 Content versus Management Metadata . 

It is important to make a clear distinction between content metadata and management 
metadata. Content metadata describes the qualities and characteristics of the information 
content as a whole, independent of how it is managed Management metadata, oa the other ^ 
hand, is specifically concerned with the history of the physical data, such as who may " 
retrieve or modify it, when it was created, whether a user is. currently making modifications 
to it, what the current revision identifier is, etc 

Content metadata is outside the scope of concern of a GMA, and typically is stored as a 
separate 'meta' component, not a 'meta' item, such that the actual specification of the content 
metadata is managed by the GMA just. as any other media component The metadata that is 
of primary concern to a GMA, and which a GMA accesses, updates, and stores persistently, 
is the metadata associated with each component. 

A GMA manages media components, and the management metadata for each media 
component is stored persistently in the 'meta* storage item of the media component. 

A special case exists with regards to management metadata which might be defined at the 
media instance or media object scope, where that metadata is inherited by all sub- 
components of the higher scope(5). See section 4.2.2 for details. 

4.1.2 MARS Properties Required by GMA 

The following MARS metadata properties arc required by a GMA to be defined in the input 
query and/or for the target data, depending on the action being performed and which 
functional units are implemented. See the pseudocode in section 5 for usage details. 

The functional units are represented in the table as follows: Storage & Retrieval = 'SR', 
Versioning = V, Access Control = 'A', Generation = 'G\ and Events = *E\ 



122 



EP 1244 030 A1 



Property 


Functional Unit 


Action 


identifier, release, language, 
coverage, encoding, component, 
item 


SR,V,A,G f E 


qualify, retrieve, store, remove, 
generate 


identifier, release, language, 
coverage, encoding, component 


SR,A,E 


lock* unlock 


user, access 


A 


qualify, retrieve, store, remove, 
lock 


user 


A 


unlock 


revision 


V 


qualify, retrieve, store 


fragment 


SR 


qualify, retrieve, store 


pointer 


SR 


retrieve | 


comment 


V 


store 


size, pointer 


G 


generate, retrieve 



4,1.3 MARS Properties Used by GMA 

The i following MARS metadata properties are generated, updated, or otherwise modified by 
a GMA for one or more actions, depending on which functional units are implemented See 
the pseudocode in section 5 for usage details. 



Property 


Functional Unit 


Action 


created, modified, size 


SR 


store 


owner, creator, modifier, 
contributor 


A 


store 


user 


V 


lock 


locked 


SR 


lock, unlock 


revision 


V 


store 


fragment 


G 


generate 



4.1.4 Default Property Values 

A GMA. may assume the default values as defined by the MARS specification for all 
properties which it requires but are not specified explicitly. It is an error for a required 
property to have neither a default MARS value nor an explicitly specified value 
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4.2 Management -OF- Metadata 

In addition to relying on already defined metadata, a GMA is itself responsible for defining, * 
updating, and maintaining the management metadata relevant for the 'data 1 item of each > 
media component, which is stored persistently, as the meta' item of the component In fact, * 
most of the metadata produced by a GMA is later used by the GMA. for subsequent 
operations. 

4.2.1 Persistent Storage 

A GMA is free to store 'meta' items, containing management metadata, in any internal 
format; however every GMA must accept and return •meta 1 storage items as XML instances 
as defined in section 6 of this sperificatioD. 

Content metadata, however, constituting the data content of a 'meta 1 component and stored 
as the 'data* item of the meta 1 component, must always be a valid XML instance as defined 
by this specification. 

These two constraints ensure that any software agent is able to retrieve from or store to a 
GMA both content and management metadata as needed, as well as any GMA may resolve 
inherited management metadata from meta components at higher scopes in a generic 
fashion. 

4.2.2 Inheritance and Scope 

The MARS specification defines a set of simple rules tor metadata property inheritance. In 
short, properties defined at a given scope are visible at all lower scopes, and the definition = 
of a property at a lower scope takes precedence over any definition at a higher scope. 

M a n ag eme nt metadata may be defined at the. media object or media instance scope, 
applying to (being inherited by) all sub-component scopes. 

It is the responsibility of the GMA to both retrievo and utilize all inherited metadata 
properties of a component, as well as to differentiate inherited from component specific 
properties when storing persistent metadata property sets, such that only component specific 
properties are stored. This ensures that changes to iimerited properties take effect on all 
subsequent operations in the component scope. A GMA is tree to "minor" inherited 
properties at the component scope so long as absolute synchronization is maintained 
between the mirrored properties and their inherited source. 

A GMA may never include inherited properties in any 'meta' storage item output as the 
result of a retrieve action. * 



43 Storage and Retrieval 

Storage and Retrieval of items is simply the act of associating electronic media data streams 
to MARS storage item identities and making persistent, retrievable copies of those data 
streams indexed by their MARS identity (either directly or indirectly), as well as the 
management of creation and modification time stamps. 

Every GMA must implement the core storage and retrieval functional unit. If versioning, 
access control, generation, and/or event units are also implemented, then the storage and 
retrieval operations may be augmented in one or more ways. 
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A GMA is free to use any means to organize both the repository of storage items as well as 
the mapping mechanisms relating MARS identity metadata to locations within that 
repository. GMA implementations might, employ common relational or object oriented 
database technology, direct file system storage, or any number of custom and/or proprietary 
technologies, Regardless of the underlying implementation, a GMA must accept input and 
provide output in accordance with this specification. 

4.4 Access Control 

A GMA implementation is not required to implement access control, but if access control is 
provided, it must conform to the behavior defined in this specification. 

Access Control of media components is based on several controlling criteria as defined for 
the environment in which the GMA resides and as stored in the metadata of individual 
components managed by the GMA. Access control is defined for entire components and 
never for individual items within a component. Access control can also be defined for 
media objects and media instances, in which case subordinate media components inherit the 
access configuration from the higher scope(s) in the case that it is not defined specifically 
for the component * J 

The four controlling criteria for media access are: 

1. User identity 

2. Group membership(s) of user 

3. Read permission for user or group 

4. Write permission for user or group 

4.4 JL User Identity 

Every user must have a unique identifier within the environment in which the GMA 
operates, and the perrnissions must be defined according to the set of all users (and groups) 
within that environment. 

A user can be a human, but also can be a software application, process, or system. This is 
especially important for both Hcensing as well as tracking operations performed on data bv 
automated software agents operating within the GMA environment 

4.4.2 Group Membership 

Any user may belong to one or more groups, and permissions can be defined for an entire 
group, and thus for every member of that group. This greatly simplifies the maintenance 
overhead in environments with large numbers of users and/or high user turnover (many 
users coming and going). v y 

Permissions defined for an explicit user override permissions defined for a group of which 
the user is a member Thus if a group is allowed write permission to a component, but a 

ESS^T " CXpUCldy dOTCd P^* 10 * to component, then me user may 
nor modify the component 3 

4.4.3 Read Permission 

Read permission means mat the user or group may retrieve a copy of the data. 
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The presence of a lock marker does not prohibit retrieval of data, only modification. 

If access control is not implemented, and/or unless otherwise specified globally for the 
GMA environment or for a particular archive, or explicitly defined in the metadata for any 
relevant scope, a GMA must assume that all users have read permission to all content. 

4.4.4 Write Permission 

Write permission means that the user or group may modify (store a new version of) the 
data. 

Write permission equates to read permission such that every user or group which has write 
permission to particular content also has read permission. This is true even if the user or 
group is explicitly denied read permission otherwise. 

The presence of a lock marker prohibits modification by any user ether than die. owner of 
the lock, including the owner of the component if the lock owner and component owner are 
different- It is permitted for a GMA to provide a means to break a lock, but such an 
operation should not be available to common users and should provide a means of logging 
the event and ideally notifying the lock owner of die event , " 

If access control is not implemented, a GMA must assume that all users have write 
permission to all content 

If access control is implemented, and unless o&erwise specified globally for the GMA 
environment or for a particular archive, or explicitly defined in the metadata for any 
relevant scope, a GMA must assume that no users have write permission to any content 
Regardless of any other metadata defined access specifications (not including settings 
defined globally for die archive), die owner of a component always has write access to that 
component 

4.4.5 Access Levels 

This specification defines a set of access levels which serve as convenience terms when 
defining, specifying, or discussing die "functional mode" of a particular GMA with regard 
to read and write access control. 

Access levels can be used as configuration values by GMA implementations to easily 
specify global access behavior for a given GMA where the implementation is capable of 
providing multiple access levels. 



Level 


Read 


Write 


1 


* 


* ■ 


2 


* 


X 


3 


* 1 


A 


. 4 


A . 


A 



* » no access control, public access 
X » access prohibited globally 
A » access control by user identity 
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Note that because write permission subsumes, or includes read permission, it is not 
meaningful (albeit possible) to define an access level where there is read access control but 
no write access control. This is because giving global write permission to any user is the 
same as giving global read permission, as write permission overshadows or overrides read 
permission, and thus even if a particular user was denied read access for a given storage 
item, they would still have implicit write permission, which includes read permission; 
making the denial of read access ineffective. 

A GMA implementation is not required to provide a particular level of access control; 
however, it must be clearly stated for each implementation which level, if any, above level 
1 is available. Furthermore, if access control above level 2 is provided, it must conform to 
the behavior defined in this specification. 

4.5 Versioning 

A GMA implementation is not required to implement versioning, but if versioning is 
provided, it must conform to the behavior defined in this specification. 

Versioning relates to the identification, preservation, and retrieval of particular revisions 
(editions) in the editorial lifecycle of some discrete body of data. A version is a snapshot in 
time, and retrieving a past version is traveling back in time to die point when that snapshot 
was taken. Sequences of snapshots may be related by sharing a common ancestry while 
differing in one or more recent revisions. 

Versioning is often modeled as a tree, where a sequences of snapshots is a path from the 
root of the tree, along the branches and sub-branches, to the leaves. Sequences are related 
by their shared portions in the tree, being the common trunk and branches which are part of 
both paths from die root; up to the point where the two sequences differ in a given revision, 
or separate/split into two distinct branches. Each branch is given a sequential identifier 
(usually a positive integer), and each level of branches, sub-branches, sub-sub-braaches, etc. 
is separated by some distinct punctuation, typically a period. At any given point of 
separation of two revision sequences (paths through the tree), the branch may either divide 
equally, such that there become two sub-branches each of which receive a new numbering 
level, or the main branch may simply "grow" a sub-branch where the revision number 
sequence of the main branch continues onwards at the same level while the sub- branch's 
revision number sequence gains an additional level. 

The primary (almost exclusive) motivation for having many distinct branches is the 
management and maintenance of concurrent yet variant instances of the data, which are 
accessible and used in some fashion in parallel. A good example of this is software, where 
one version is being used while the next version is being developed. Problems (bugs) arising 
in the currently used version may not exist in the later version under development, yet one 
must still make the necessary corrections to the current version. In such a case, the software 
code revision sequence "branches", with the development process of the newer version 
becoming a new sub-branch and the maintenance (bug-fix) process of the current version 
remaining the main branch. Both branches share a common beginning (path from the root) 
but have unique progressions thereafter. In some cases, two distinct branches (related or 
otherwise) might merge at some point, making the resultant data model a graph in actuality, 
but it is nevertheless still common to speak in terms of tree structures. 

While providing a very useful and effective means to organize and manage relaled editorial 
sequences as connected branches, the tree based versioning model has a number of 
shortcomings. It allows arbitrarily deep trees, allowing (and in some cases encouraging) the 
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fragmentation of editorial sequences which are not meaningful nor productive in practice. It 
also allows for a plethora of incompatible interpretations applied to the various levels in die 
tree, making the interchange of historical information difficult, and in many cases 
impossible. 

The MARS versioning model, which is used by every OMA, »d dres ses the same needs 
provided for in the tree based versioning model — namely (1) the need to make (and later 
retrieve) snapshots along a sequence of editorial revisions, (2) the need to manage separate 
parallel sequences of revisions, and (3) the need to relate sequences with shared history — 
but does so in a much simpler and (most importantly) portable fashion. 

Versioning is divided into two levels: (1) an individually managed and independently - - 
accessible editorial sequences axe called a 'release 1 and corresponds *) * branch in the tree 
based versioning model; and (2) snapshots along an editorial sequence (release) are called 
revisions and correspond to leaves in the tree based versioning model. 

Each release is given a unique positive integer identifier. Likewise, each identified 
(managed) revision within a release sequence is given a unique positive integer identifier, 
and the revision numbering sequence begins anew for each release. Releases which are 
derived from other releases (J.e. sub-branches growing out from parent branches) may 
specify via the MARS 'source' property the particular release and revision from which they 
come. These three pieces of information — release number, revision number, and source Of 
any) — meet all three of the above defined versioning needs. 

A GMA which implements versioning is responsible only for the linear sequence of 
revisions within a media component ; 

A GMA implementation is not responsible for the automated or semi-automated creation or 
specification of new instances relating to distinct releases (branching) nor retrieval of 
revisions not unique to a particular release (paths in the tree up to the beginning of the - 
particular branch) from its source(s) (ancestor branches); though it is free to offer that 
functionality if it so chooses. Typically, tie creation of new releases (branching) will be 
performed manually by a human editor, including the specification of 'source' and any other 
relevant metadata values. Other tools, external to the GMA may also exist to aid users in 
performing such operations. 

Versioning is performed by a GMA only for the 'data 1 item of a media component and that 
sequence of revisions constitutes the editorial history of the data content of the media 
component The GMA is also responsible fox general management and updating of creation, 
modification and other time stamp metadata. Storage or update of items other than the 'data' 
item neither effect the status of management metadata stored in the 'meta' item of the 
component (unless the item in question is in fact the 'meta' item of the component) nor are 
reflected in the revision history of the component If a revision history or particular 
metadata must be maintained for any MARS identifiable body of content, Ihen that content 
must be identified and managed as a separate media component, possibly belonging to a 
separate media instance. 

4.5.1 Revision Numbering Scheme 

Revisions are identified by positive integer values (MARS Count values); The scope of each 
media component is unique and revision values have significance only within the scope of 
each particular media component.. Revision, sequences should begin with the value T and 
proceed linearly without gaps. . 
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The revision value zero 'O* is reserved for special use by future versions of the GMA model. 
GMA implementations should neither permit nor generate revisions with a value of zero. 
Doing so may result in data and/or tools which are incompatible with future versions of this 
standard. 

45.2 Storage and Retrieval of Past Revisions 

A GMA implementation is free to internally organize and store past revisions in any fashion 
it chooses. 

This specification describes two recommended methods for storing past revisions of the 
content of a media component: snapshotting and reverse deltas. In some cases, more than 
one method might be applied by a GMA, depending on the nature of the media in question. 

Regardless of its internal organization and operations, a GMA is required to return any 
requested revision which is maintained and stored by the GMA as a complete copy. 

4.5.2.1 Snapshotting 

Snapshotting is simply the process of preserving a complete copy of every revision. One 
takes a "snapshot" of the content at a given point in time and assigns a revision number to it 

Two clear benefits to snapshotting are that it is Yery easy to implement, and special 
(possibly time consuming) regeneration operations are not needed to retrieve past revisions. 
The latter can be very important in an environment where there is heavy usage and retrieval 
times axe a concern. 

A major drawback to snapshotting is that it places heavy storage demands on the system 
hosting the archive. It is also very inefficient in that the differences between revisions is 
typically very slight and therefore there is a large amount of redundant information being 
stored in the archive. 

It is permitted for a GMA implementation to limit the total number of past revisions that are 
maintained (e.g. no more than 10) in cases where it is not practical or feasible to store every 
past revision since the creation of the media component; in which case there is the 
additional drawback that only a limited number of previous revisions are maintained and 
data loss (of the earliest revisions) is inevitable. 

452.2 Reverse Deltas 

A delta is set of one or more editorial operations (modifications) which can be applied to a 
body of data to consistently derive another body of data. A reverse delta is a delta which 
. allows one to derive a previous revision from a former revision. 

Rather than store the complete and total content of each revision, as is done with 
snapshotting, a GMA which uses reverse deltas simply stores the modifications necessary to 
derive each past revision from the immediately succeeding (later) revision. A reverse delta 
then can be seen as a single step backwards in time, along the sequence of editorial 
milestones represented by each revision of data. To obtain a specific past revision, one must 
simply begin at the current revision, and then apply fee reverse deltas in order for each 
previous revision until the desired revision is reached. 

One could just as well have forward deltas, where the delta defines the operations needed to 
derive the more recent revision from the preceding revision (and in fact the first revision 
management systems using deltas worked this way). The drawback to forward deltas, is that 
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once a given editorial sequence becomes sufficiently long, containing many revisions, it 
takes longer and longer to generate the most recent revision from the very first revision, 
applying all of die deltas for all of the revisions over time. Typically, only the most current 
revisions are ever of interest, therefore it is much more efficient to rather work backwards 
in time to retrieve previous revisions torn me most current 

The primary benefit to using reverse (or forward) deltas in a GMA implementation is a 
dramatic reduction in storage demands. Since most revisions tend to differ from the 
previous revision only sligfrtiy, the GMA need only store the differences and not the entire 
body of content for every revision. This can be particularly important m environments 
where there are frequent but sligftt changes to large media objects (such as graphics or 
video) or where the archive must be replicated (mirrored) to multiple sites where bandwidth - - 
and/or disk space may be at a premium. 

A drawback to using reverse deltas in a GMA implementation is that they can be difficult to 
implement for some media types; especially for complex binary encodings employing 
compression. 

4.6 Generation 

A GMA implementation is not required to implement generation, but if generation is 
provided, it must conform to the behavior defined in mis specification. 

Generation involves the automated creation of data streams which are not maintained 
statically as such in the GMA but are derived in one manner or another from one or more 
existing storage items. This includes conversions from one encoding or format to another, 
extraction of portions of a component's content, auto-generation of indices, tables of 
contents, bibliographies, glossaries, etc. as new components of a media instance, generation * 
of usage, history, and/or dependency reports based on metadata values, generation of 
metadata profiles for use by one or more registry services, etc. 

The present version of this specification only addresses one particular type of generation in 
detail; though it is expected that subsequent versions of the GMA standard will specify 
additional coiistraints, methods, and guidelines relating to other forms of generation; 
including those mentioned above, as well as others. 

4.6.1 Dynamic Partitioning 

Dynamic partitioning is a special case of generation where a fragment of the data content is 
returned in place of the entire 'data* item, possibly with automatically generated hypertext 
links to preceding and succeeding content, and/or information about the structural 
(contextual) qualities of the omitted content, depending on the media encoding. 

Dynamic partitioning can be implemented and used whether or not static fragments exist 
Typically, static fragments are created according to the most common usage, whereas 
dynamic partitioning is relied upon for more specialized applications. 

Dynamic partitioning is controlled by two metadata properties, in addition to those defining 
the identity of the source data item: 'size 1 and (optionally) •pointer*. The single determining 
factor for a partition of data is the maximum number of bytes which the fragment can 
contain. The point within the data item from which the fragment is extracted can be 
specified by an optional •pointer 1 property, value (if the encoding supports it) . 
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The GMA then extracts the requested fragment, starting either at the beginning of the data 
item or at the point specified by the pointer value, and collecting the largest coherent and 
meaningful sequence of content up to but not exceeding the specified number of content 
bytes. What constitutes a coherent and meaningful sequence will depend on die media 
encoding of the data and possibly interpretations inherent in the GMA implementation 
itself. 

Any fragment of a data item must employ the same media encoding as the data item and be 
a valid data stream according to the rules and constraints of that encoding. 

4,7 Events 

A GMA implementation is not required to implement event handling, but if event handling 
Is provided, it must conform to the behavior defined in this specification. 

The event handling functionality defined for a GMA is very ample, owing to the generic 
and abstract model defined by MARS metadata. 

For each storage item, media component, media instance, or media object, a set of one or 
more MARS property sets defining some operanon(s) can be associated with each MARS 
action, such that when that action is successfully performed on that item, component, 
instance, or object, the associated operations are executed. Automated operations are thus 
defined for the source data and not for any target data which might be automatically 
generated as a result of an event triggered operation- 
Each operation property set must specify the necessary metadata properties to be executed 
correctly, such as the action(s) to perform and possibly including the CGI URL of the 
agency which is to perform the action. The GMA is tree to employ customized mechanisms 
for determining how a given operation is to be performed, and by which software 
component or agent, if otherwise unspecified in the property set using standard MARS and 
Metia Framework conventions. 

In the case of a remove action, which will result in the removal of any events defined at the 
same scope as the removed data, the GMA is still required to execute any operations 
associated with the remove action defined at that scope, after successful removal of the data, 
even though the operations themselves are part of the data removed and will never be 
executed again in that context 

The most common type of operation for events is a compound 'generate store* action which 
generates a new target item from an input item and stores it persistently in the GMA, taking 
into account all versioning and access controls in force. This is useful for automatically 
updating components such as the toe (Table of Contents) or index when a data component is 
modified, or for generating static fragments of an updated data component. 

A GMA is free to associate automated operations globally for any given action, such that 
the operations are applied within the scope of the data being acted upon. A GMA is also 
free to associate automated operations with triggers other than MARS actions, such as 
reoccurring times or days of the week, for the purpose of removing expired data such as via 
a locate remove' compound action, where the locate query defines the expiration based on a 
comparison of the current date with the endjpov or modified properties. A GMA, however, 
may only define automated operations in terms of MARS property sets. 
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5 Actions 

The following sections provide pseudocode for the core GMA operations corresponding to 
Mena Framework agent actions. 

Note that the pseudocode is intended to be illustrative and informal, and not a rigorous 
specification of any particular implementation. ~ 

For every action, the significant metadata properties are identified. Properties which are 
hig^ted in italics will be assigned default values as specified in MARS if not otherwise 
defined. Underlined properties may be optional in certain circumstances, depending on the 
functional units implemented or active for theGMA. ^ 

Retrieval of metadata for a given media component scope includes all inherited metadata 
from media object and m^din instance scopes. 



25 



30 



5.1 qualify 

20 Ves £y *tt , a particular storage item (possibly qualified for revision or fragment) exists (has 

an identity) m the archive; or, if read access control is active, that the item exists and the 
user has read access far the item. The storage item may have zero content bytes If read 
access control is active, if me user does not have read access to the item, yet it exists the 
action will nevertheless return false'. This it a security feature to prevent unauthorized uwrs 
from determirung which storage items exist, even if they cazm^ 
Synonyms? 

Verify, Check, Exists . - 
Properties: 

identifier, language, coverage, encoding, component, item, user, access, 

revision, fraymen^ 

Pseudocode: 

Boolean qualify (mars item} 
I 

Retrieve KRH from MARS item; 
Resolve HRH to archive location for item; ... 
if (iten exist* in archive) 
{ 

if (Versioning and input item property it equal to J data • ) 
Retrieve metadata tor component; 

Retrieve value of revision property from component metadata; 
if (component revieion not equal to input revision) 

if (input revision cannot be retrieved or regenerated) 
Return 'falee 1 ; 

) 

50 } 

if (input fragment value specified) 
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it (fragment cannot b« retrieved or regenerated) 
return 'false 1 ; 

} 

} 

} 

if (Read Access Control) 

£ 

Retrieve metadata for component; 

Ratriere value of access property from component metadata; 
if (NOT (user has write access OR has read access) ) 

Return » false* ; 

} 

} 

Return 'true'; 



if (AutoOeneration 

AMD the item can be generated from 

one or more ether source items in the archive) 



{ 

for each source item 
{ 

30 (self .qualify (source.itsm) equal to 'true') 

Return ' true ' ; 

} 

) 

3S ) 
) 

Return. ' falsa- 1 

) 

40 Comments: 

Mapping the MARS property set to a MRN ensures that an actual storage item is 
specified, and if any Identity properties were omitted in the input MARS property set 
the default values are applied. It also frees the GMA implementation from taddng any 
« changes ui default values specified by the MARS standard. 

5.2 retrieve 

Synonyms: 

80 Read, Open, Check Out 

Properties: 

JST 1 "- covera8e ' encoding - comm ' 

55 
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Pseudocode: 

DataStream retrieve (MARS item) 
{ 

it (self. qualify(item) equal to 'false') 
{ 

Report error end Abort; 

} 

Retrieve MRN from MARS item? 
Reeolve MRU to archive location for item; 
if (item doe* not exist in archive) . 

Determine best source item for requested target item/ 
Return self. generate (eource_i tern, item); 

if (input item property is equal to 'data') 

20 { 

if (Vereioning) 

( 

Retrieve metadata for component ; 

Retrieve value of revision property from component metadata; 
25 i £ (component revieion not equal to input rev ia ion) 

Set target revieion to input revieion; 

else 

{ 

8et target revieion to current component revision ; 
if (input fragment value specified) 

Retrieve or regenerate fragment for target revision; 

35 } 

elsif <input pointer specif led 

^ and pointer ie single ID reference) 

Retrieve ldmap for component for target revision , 
40 Resolve pointer to fragment number; 

if (pointer reeolve e to fragment number) 

^ Retrieve or regenerate fragment for target revieion; 
^ Retrieve or regenerate data item for target revision; 

} 

50 * lBe 

Retrieve or regenerate data item for target revision; 
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) 

^ Return data item or fragment for revision as DataStream; 

else 

{ 

if (input fragment value specified) 

Retrieve or regenerate specified fragment for data item; 

elaif (input pointer specified and pointer is #id reference) 

Retrieve ldmap for component; 

Resolve pointer to fragment number; 

if (pointer resolves to fragment number) 

Retrieve or regenerate fragment; 

else 
{ 

Retrieve data itemi 

} 

) 

else 
{ 

Retrieve data item; 

} 

Return data item or fragment as DataStream; 

} 

^ Return input specified item as DataStream; 

Comments? 

Verification of «ad access and existence of particular revision or fragment of a data 
item is handled by the quahfyO action, so the retrieveO action need notrecbeck these. 

store 

Synonyms: 

Write, Save, Check In 
Properties: 

iSS^ ^ k. re^ea^<, Umgua « e ' average, encoding, component, item, user, access 
natottWffW.qwM modifi ed ggng rrrnror.moZer.^L, ^ 

Pseudocode: 

store (mars item, DataStream input) 



i3i ; 
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Retrieve MRU from MARS input; 
if (lock item doe a act exist for cocaponeot) 

^ self, lock (item) f // user must have write permission to succeed 

Retrieve metadata for component ; 
if (Input Item property is equal to «date«) 

if (data item exists) 
{ 

if (versioning) 
» ( 

If (input data item identical to current data item) 

notify user that revisions are identical; 
self .unlock (item) ; 
20 j *xUj 

Set comment in component metadata to input conoant; 
Store component metadata to mate item for component, 
Move current data item under current revision/ 
Move current mate item un de r current revision; 
25 if (Static Fragment a) 

I 

Move current idmap item under current revision; 

Move current fragments under current rev. (optional) ; 

30 ^ Increment revision number in component metadata; 

Retrieve owner from component metadata; 
Retrieve contributor from component metadata; 
if (owner not equal to user and user not in contributor) 
35 ^ 

Add input user to contributor in component metadata; 

) 

elee 

I 

40 if iVersioning) 

t 

■ Set revision in component metadata to ' 1 1 ; 

Set creator in component metadata to input user; 
Set owner in component metadata to input user; 
^ Set created in component metadata to current time; 

Set modifier in component metadata to input user; 
Set modified in component metadata to current time; 
set size in component metadata to bytes in input item; 
Store component metadata to meta item for component; 
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} 

Store Input DataStream to input specified item; 
self, unlock (item) / 

} 

Comments: 



10 



When storing a data item, the revision cannot be specified. Hie GMA must begin all 
revision sequences from T and increment each subsequent revision linearly. 



SA remove 

15 
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Remove one or more storage items defined for a given scope, including any events 
associated warn any actions at the specified scope. 

Synonyms: 

Delete 

Properties: 

identifier, release, language, coverage, encoding, component, item, user, access 
Pseudocode: 



remove (MARS property set) 

{ 

if (identifier property not defined) 

30 Report error and Abort; 

} 

MARSH iteoe « self .locate (property est) 
foreach item in itemed ~ 

{ 

35 Retrieve MRS from MARS item; 

if item - 'data* // only check each component once, by data item 

Retrieve metadata for component ; 
if (Write Access Control) 
40 I 

Retrieve value of acceee property from component metadata; 
if (user dose not have write access) 

Report error and Abort; 

45 } 

] 

if (lock item exists for component) 

Retrieve value of user property from component metadata, 
50 |* (input user not equal to component user) 

j Raport error and Abort; // not lock owner 

55 
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} 

) 

} 

foreach item in it ana U 
I 

Retrieve MStf from MARS item; 
if (lock item does not exist for component) 

self .lock (item); 

} 

Delete data stream associated with -item from system) 
13 self .unlock (item) ; 

) 
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Comments: 

The input MARS property set to the retrieve action must define a media object, media 
instance, media component, or storage item. 

Any user who has write permission for a component can remove that component 

Any user who has write permission for all components of a media instance can remove 
25 that media instance. 

Any user who has write permission for all immediate components and. all instances of a 
media object can remove that media object. 

The removal of any component, instance, or object includes the removal of all storage 
^ items and associated events within or belonging to that scope. 

Any events associated with the remove action which are valid for the scope of removed 
data must be executed even though the specifications of those actions are removed 
along with the other stored data, 

35 55 locate 

Given a set of Identity properties, produce a listing of zero or more storage items which 
match all specified properties; and if read access control is used, only include those items 
for which the user has read access. 

40 Synonyms: 

Find, Search, List 

Properties: 

identifier, release, language, coverage, encoding, component, item, 
43 Pseudocode: 

MARSH locate l MARS query) 



50 



Remove and save 'user' property value from query, if defined/ 
MAR8U items - All storage items matching the MARS query; 
if (Read Access Control) 



138. 



EP 1 244 030 A1 



} 



{ 

foreach item in items CI 
( 

Set user property in item to input ueer property value; 
if (self. qualify (item) equal to 'false') 

^ Remove item from itemed f // no read pe mi 8 a ion 

) 

} 

Return items CI ; // possibly an empty list 



Comments: 

The MARS property lets for each returned item are only required to contain values for 
Identity properties, i.e. identifier, release, language, coverage,' encoding, component, 
and item. Any other included properties are optional and informative only. Applications 
may not rely on any non-Identity properties being returned by any GMA, 

MARS property sets which do not fully identify a unique storage item may NOT be 
returned in the result list; i.e. cygy Identity property must have an explicit value 
defined. Default implicit values should not be applicable to any property set returned by 
the locate action. / 

lock 

Lock a particular component in the archive. If write access control is used and the 
component already exists, the user is required to have write access for the component Pails 
n a lock already exists for the component 

Synonyms: 

Checkout, 

Properties: 

identifier, release, language, coverage, encoding, component, user, access, locked 
Pseudocode: 

lock (wars component) 

{ 

if (lock item exists for component) 
Report error and Abort; 

) 

Retrieve metadata for component; 

if (Write Access Control) 

{ 

Retrieve value of access property from component metadata; 

if (user does not have write access) 

I 

Report error and Abort; 



139 ! 



EP1244 030A1 



Create lock item for component; 

Set user property in component metadata to input user; 
Store component metadata to meta item for component; 

10 ' 

5.7 unlock 

Remove the lock on a given component The user must be the owner of me lock, defined by. 
15 mo user property in the component metadata, Fails if no lock exists. 

Synonyms: 

Check in, Release 

Properties: 

identifier, release, language, coverage, encoding, component, user 
Pseudocode: 



20 
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unlock (MARS component) 

{ 

if (lock item does not exist for component) 
Report error end Abort; 

} 

Retrieve metadata, for component/ 

Retrieve value of user property from component metadata; 
if (input ueer not equal to component .user) . . 

Report error and Abort? // not lock owner . 

} 

35 Remove ueer property from component metadata/ 

8 tore component metadata to meta item for component; 
Remove lock item for component; 
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5.8 generate 

Generate the target item from the source item, if possible, and return it as a data stream. 
Synonyms: 

Transform, Convert, Produce, Extract 
Properties: 

identifier, release, language, coverage, encoding, component, item.. 
Pseudocode: 
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DataStream generate (MASS source item, MASS target_item) 

I 

if (self, qualify (source item) equal to 'false') 

{ 

Report error and Abort; // either no read access or item 

// does not exist in archive . . . 

} 

Determine proper generation process from source to target; 
if (generation is not possible) 

{ 

Report error and Abort; 

} 

Generate target from source and return as DataStream;. 



Comments: 

The generate action is often used in conjunction with the retrieve action when a given 
item does not exist in die archive, such as die dynamic creation of a data fragment or 
converting from, one encoding to another. 

It's up to the GMA to know how to determine if a given generation is possible, typically 
employing the help of an external agent to resolve and perform the generation (such as 
a conversion agent). 
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Serialization and Encoding of Specialized Storage Items 

Several storage items defined by MARS and central to the operation of any GMA must ^ 
conform to particular serialization and encoding requirements insofar as data interchange is * 
concerned. Actual internal storage, encoding, and management of these items is up to each ^ 
particular GMA implementation in some cases, but every GMA implementation must accept " 
and return me following storage items as defined by this specification. 

6.1 'meta 1 Storage Items 

Every 'meta' storage item which is presented to a GMA. tor storage ox returned by a GMA- 
on retrieval must be a valid XML instance certiorating to the MARS 2.0 DTD: 

frttp-y/m^a.noki^com/^ 

Metadata property values "contained" within "meta 1 storage items need not be stored or 
managed internally in the GMA using XML, but every GMA implementation must accept 
and return > meta > items as valid XML instances. 

6.2 'data' Storage Items within 'meta' Media Components. 

The same DTD defining the serialization of 'meta 1 storage items is also used to encode all 
'data' storage items for all •meta' components. Although a GMA must persistently store all 
'data 1 storage items literally, it may also choose to parse and extract a copy of the metad ata 
property values defined within meta component data items to mote efficiently determine 
inherited metadata properties at specific scopes within the archive. 

6.3 'idmap' Storage Items 

Every 'idmap* storage item which is presented to a GMA for storage or returned by a GMA 
on retrieval must be encoded as a CSV (comma separated value) data stream defining a 
table with two columns where each row is a single mapping and where the first 
column/field contains the value of the 'pointer 1 property defining the symbolic reference and 
me second column/field contains the value of the 'fragment 1 , property specifying the data 
content fragment containing the target of the reference. E.g.: 



#510284828,226 
#BXD192,12 
#5109928,3281 
*EXD727,340 



The mapping information "contained" within 'idmap 1 . storage items need not . be stored or 
managed internally in the GMA in CSV format, but every GMA implementation must 
accept and return •idmap' items as CSV formatted data streams. 
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'data 1 Storage Items for a specific Revision 

The GMA must return the complete and valid contents of a given 'data' storage item for a 
specified revision (if h exists), regardless how previous revisions are managed internally. 
Reverse deltas or other change summary information which must be applied in some 
fashion to regenerate or rebuild the desired revision mart never be returned by a GMA, even 
if that is all that is stored for each revision data item internally. Only the complete data item 
is to be returned. 
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1 Scope 
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This document defines the Registry Service Architecture (REGS), a generic architecture for 
dynarruc query resolution agencies based on the Metia Framework and Media Attribution 
and Reference Semantics (MARS), providing a unified interface model for a broad range of 
search and retrieval tools. ^ 1 



The REGS arcWtecnire « a component of the Metia Framework for Electronic Media. A 
basic undemanding of the Metia Framework and MARS is presumed by this spedfication 



Z Overview 



REGS provides a generic means to interact with any number of specialized learch and 
retrieval tools usmg a common set of protocols and interfaces based on the Metia 
Frameworlq namely MARS metadata semantics and either a POSDC or CGI compliant 
T**^ f*™* ? ther Matia Framework components, this allows for much greater 
Suability m the implementation and evolution of particular solutions while nununizL the 
20 lnterdependenciea between the tools and their users (human or otherwise). 

SJ^>?J^ S X T^ & for a hi* degree of automation and tight 

s>mchron^uon with the archival and management systems used in the same environtnenL 
witib each deriving its own registry database directly from the metadata 
stored m and maintained by the various archives themselves; while at the same time, each 

25 S?^fT?^ in8U ^?? 1 fr** *° ^l«nentation details of and changes in the archives 

from which it receives its information, 

Every registry service shares a common architecture and fundamental behavior, differing 
primarily only in the actual metadata properties required for their particular ar^lication 
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3 Related Documents, Standards, and Specifications 

3.1 Metia Framework for Electronic Media 

The Metia Framework is a generalized metadata driven framework, for the management and 
distribution of electronic media which defines a set of standard, open and portable models 
interfaces, and protocols facilitating the construction of tools and environments optimized 
for the management, referencing, distribution, storage, and retrieval of electronic media.; as 
well as a set of core software components (agents) providing functions and services relating 
to archival, versioning, access control, search, retrieval, conversion, navigation, and 
metadata management 

http-y/mfitia.noMa.^ 

3.2 Media Attribution and Reference Semantics (MARS) 

Media Attribution and Reference Semantics (MARS), a component of the Metia 
Framework, is a metadata specification framework and core standard vocabulary and 
«™*naf« i facihtatmg die portable management, referencing, distribution, storage and 
retrieval or electronic media. 

hBp://metia.nokia.c^^ 

3.3 Generalized Media Archive (GMA) 

^Pf^S K ^f S f/"i ivc (0MA) ' a of the Metia Framework, is an 

Sh^p^ for the storage and management of data based solely To Medk 
^J"* !°l* fifo ™ co s «*»*» (MARS) metadata; providing a uniform; consist 
2 SSS!^ ™ for ******* storage arid re^CSS 

http'7/metia.nokia.coi^a ? ^qcatiQn^#GV^^ 
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4 Key Terms and Concepts 
4.1 Property 



10 



A property, as defined by the MARS specification, is a quality or attribute which can be 
assigned or related to an identifiable body of information, and is defined as an ordered 
collection of one or more values sharing a common name. The name of the collection 
represents the name of the property and the values) represent the realization of that 
property. Typically, constraints are placed on the values which may serve as the realization 
of a given property. 

15 

4,2 Property Set 

A property set is any set of valid MARS metadata properties. 

20 43 Profile 

A profile is > a property set which, in addition to any non-identity related properties 
explicitly defines the identity of a specific media object, media instance, media com^nt 
or storage item (possibly a qualified data item). p ^ 

25 Dc ^? lt vahw » f0T unspecified Identity properties are not applied to a profile and any riven 

progje may npt bavescope gap* in the definedJWentiry.properties (i,e. item' defined but not 
component 1 , etc.). Profiles must unambiguously and precisely identify a med^ obioct 
instance, component or item, 

In addition to identity, the retrieval location of the archive or other repository where that 
30 ^formation reside* » must be specified either using the location' or "agency properties. If 

both are specified, they must define the equivalent location. . ^ 

The additional properties included in any given profile are defined by the registry service 
operating on or returning the profile, and may not necessarily contain any additional 
properties other than those defining identity and location. 
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4-4 Query 



45 query 



A query is a special land of property set which defines a set of property values which are to 
be compared to the equivalent properties in one or more profiles. A query differs from a 

m?£? £2£f y . 8Ct >f ia f k * dlowcd t0 TOIltain values which may deviate from the 
MARS specification in the following ways: «w mc 

4.4.1 Multiple Values 

Properties normally allowing only a single value may have multiple values defined in a 
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The normal interpretation of multiple query values is to apply 'OR 1 logic such that the 
property matches if any of the query values match any of the target values; however a 
given registry service is permitted, depending on the application, to apply 'AND' looic 

matCH a W ValUC ' and ** Cver > Rvalue is 
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It must be clearly specified for a registry service if 'AND 1 logic is being applied to multiple 
query value sets. ~ ~ ' 

4.4.2 Regular Expressions 

Query values for properties of MARS type String may contain valid POSDC regular 
expressions rafter than literal strings; in which case the property matches if the specified 
regular expression pattern matches the target value. 

4.4.3 Comparison Operators 

Query values may be prefixed by one of several comparison operators, with one or more 
mandatory intervening space characters between the operator and the query value. 
The order of comparison for binary operators is: 

query value (operator) target value 

Not all comparison operators are necessarily meaningful for aD. property value types, nor 
are all operators required to be supported by any given registry service. 

It must be clearly specified for every registry service which, if any, comparison operators 
are supported in input queries. 

In the rare case that a literal string value begins with a comparison operator followed by one 
or more intervening spaces, the initial operator character should be preceded by a backslash 
character- V. -The registry service must-then identify and remove die backslash character 
prior to any comparisons. 



4.4.3.1 Negation "I" 

The property matches if the query value fails to match the target value. 
E.g. "I approved". 

4.4.3.2 Less Than n <" 

The property matches if the query value is less than the target value. 
E.g.°< 2.5". 

4.4.3.3 Greater Tfcan V 

The property matches if the query value is greater than the target value. 
E.g."> draft". 

4.4.3.4 Less Than or Equal To 

The property matches if the query value is less than or equal to die target value. 
E.g."<« 2000-09-22". 

4.4.3.5 Greater Than or Equal To *>•■ 

The property matches if the query value is greater than or equal to the target value. 
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E.g. a >s 5000". 

44.4 Wildcard Vahie Operator 

Any property in a query may have specified for it the special, value regardless of 
property type, which effectively matches any defined value in any target The wildcard 
value does not however match a property which has no value defined for it 

The wildcard value operator may be pre ced e d by the negation operator. 
This special wildcard operator is particularly useful for specifying the level of Identity 
scoping of the returned profiles tor a registry which stores, profiles tor multiple levels of 
scope (see section XXX). U is also used to match properties where all that is of interest is 
mat they have somt value defined but it doesn't matter what the value actually is. Or, when 
combined with the negation operator, to match properties which have no value defined. Th© 
latter is useful for validation and quality assurance. processes to isolate information which is 
missing mandatory or critical metadata properties. 

In the rare case that a literal string value equals the wildcard value operator, the wildcard 
value operator must be preceded by a backslash character V. The registry service must then 
identify and remove the backslash character prior to any comparisons.' 
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• MARS metadata profiles are collected from one or more archives, and combined into an 
optumad, specialized database for performing searches, according to the nature of the 
particular registry service. 

• The internal organization and operation of (be registry service is totally independent 
ftom and ignorant of the internal organization and operation of each archive fomwhich 
it receives profiles. 

• All registry services implement the MARS locate* action, and only mat action which 
must be explicitly specified in every input query. 

• Users (human or otherwise) submit MARS metadata search queries to the reristrv 
service and receive zero or more MARS metadata profiles matching the search mierv 
possibly scored and ordered by relevance. 6 query, 

• The MARS metadata-based query interface completely hides the internal organization 
and operation of the registry service from the user. 

' T !l C i mple " en ^ on of V s * "S*"* ***** w °* modified or even replaced entirely by 
a aiirerent implementation with no impact to or dependency upon archives or users. 

• ISw VC l C cond ? bute P r ° files to * ^fry service with no special knowledge or 
modification by the registry service. e 
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5.1 Defining Characteristics of a Registry Service 

A registry service is defined by the following three characteristics: 

1. the metadata properties it allows and requires in each profile . . 

2. the metadata properties it allows and requires in a given search query 

3. whether returned profiles arc scored and ordered according to relevance 

These three criteria define the interface by which the registry service interacts with all 
source archives and all users. 

All other criteria are hidden within and totally open to the particular implementation of the . 
registry service, so long as the implementation conforms to the general behavior and 
operation otherwise defined for all registry services by this specification. 

5.2 Generation of the Registry Database 

tZ^lu T*™ J?" / Xtract ftam a *ven «rchive (or be provided by or on 

behalf of the archive) me profiles for all targets of interest which a user may search on and 
containing all properties defined for each target which are relevant to the particular registry; 
Depending on the nature of the registry, this may include profiles for both abstract, media 
1 J ^ m f!" 1 f nstanc ?' media «*P°nenta as well as physical storage items or even 
^ pr( ? crt y values for a profile may be dynamically generated 
*P*dkrt^te registry, such as the automated identification or extraction of Worts 
or index terms from the data content, or similar operations. _ "yworos 

The profiles from several archives may be combined by the registry service into a ainirie 
seaichspacefbra given application or erivironment The location and/or agency properties 
serve m ifferentiate the source locations of the various archives from whichte kSSSSi 



S3 Resolution of Search Results 

Afl registry services define and search over profiles, and those profiles define bodies of 
information at either an abstract or physical scope: i.e. media objects, media instances! 
media components, or storage items. A given registry database might contain profflesfor 
only a single level of scope or for several levels of scope. P Kr 

™X7^* 0t ^ e ^yl^ntity properties, then the registry service must return all 
rnatttang profiles regardless of scope; however, if the query defines one or more Identity 
properties then all profiles returned by the registry service must he of tte ^ 535 
scope as the lowest scoped Identity property defined in the search query. 

SH^?- to *f ^ °/ °? * iS pedfied ln 4 qutty b * ■** wildcard 
value ♦ for the scope of interest (e.g. "component=meta item=* ...» to find all storage 

items within meta components which otherwise match the remainder of the query) . 

Each set of profiles returned for a given search may be optionally scored and ordered bv 

TJh ^lM ^ lcvance ™* ™ni for determining relevance is up to 

SWVlC f^ t J must to defined M a Pontage value where zero indicate! no 
match whatsoever, 100 indicates a "perfect" match (however max is defined by the regisu^ 
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service), and a value between zero and 100 reflects the closeness of the match 
proportionally. The scale ofrelevance from zero to 100 is expected to be linear. 

5.4 Minimum and Maximum Thresholds * 

Areptry service can be directed by a user, or by implementation, to apply two types of 
thresholds to constrain the total number of profiles returned, by a given search. Both 
thresholds may be applied together to the same search results. 

5.4.1 Maximum Size 

Hie MARS 'size* property can be specified in the search query (or q>plied implicitly by the 
registry service) to define the maximum number of profiles to be returned. 

In the case that profiles are scored and ordered by relevance, the maximum number of 
profiles are to be taken from the highest scoring profiles. 

5.4.2 Minimum Relevance 

The MARS 'relevance' property can be specified in the search query (or applied implicitly 
by the registry service) to define the minimum score which must be equaled or exceeded bv 
every profile returned 7 

Note thai specifying a minimum relevance of 100 requires that targets match oerfeetlv 
allowing one to choose between best match and absolute match. P Yl 

5.5 Serialization of Input/Output 

All property sett (including profiles and queries) which are received/imported by and 
returned/exported from a registry service via a data stream must be encoded as XML 
stances conforming to the MARS DTD. This includes sets of profiles extracted from! 
fsTe S^or^etcT 1168 ^ appUcations ' tod of Profiles returned 

If multiple property sets are defined in a MARS XML instance provided as a search request, 
toen each property set is processed as a separate query, and the results of each query 
retorned m the order specified, combined in a single XML instance. Any sortin* or 
reduction by specified thresholds is done per each query only. The results from the^LS 
ffi^stoce* 00 m fashion other ^ ^catenated into, the single returned 

Every registry service is free to organize and manage its internal registry database usinz 

" J^E Xne8 ^. ,S 0p ?? al for P**a*r «rvice. It is not required to utilize or preserve 
any XML encoding of the profiles. * 

5.5.1 Human IJser Interface Recommendations 

Most registry services will include an additional CGI or other web based component which 
provides human-usable interface for specifying queries and we^ jffS^ 
25^^ M a to the general registry service: converting the uS 

SSK^K *, a V «» *en mapping the reamed XML E£5 

S£ 8 Pr ° flles 10 HTML for vicw5 ng selwtion. Although such an 
interface or proxy component is outside the scope of this specification proper. thV foUowi^ 
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recommendation*, if followed, should provide for a certain degree of consistency between 
vinous human user interfaces to registry services. 

• The set of profiles should be presented as a sequence of links, preserving any orderine 
based on relevance scoring. 6 

• Bach Profile link should be encoded as an (X)HTML V element within a block element 
or other visually distinct element Ti\ td\ etc.), 

• The URL value of the 'href attribute of the 'a' element should be constructed from the 
proffle, . based on the location' and/or •agency* properties, which will resolve to the. 
content of (or access interface for) the target 

• If the Wevanctf property U defined in the profile, its value should begin the content^ 
^eaemen^d^ffererm^ 

such as parentheses, comma, colon, separate table column, etc. . 

• If the ♦tide' property is defined in the profile, its value should complete the content of the 
a element Otherwise, a (possibly partial) MRN should De constructed from^e pS 
and complete the content of the 'a* element ^ iC 

Examples: 



<bt»l> 



^^•■^^''^•^^•^^wtelawiidftBtUUr-. ..',<ii) roo«/a> 
«P> 

«P> 

«* hr«^.httpi// w .com/CiU7»ctlon*t»trl«vrttd« I ti£ter... .i,(j7) bm</*» 
«/p» 

•/body. 



« table* 
<tr» 

«th>tcor*«/eb> 
«fch«Tftcg«t«/tte 

«/tr> 

«td»si</td> . 

3£* toe£..ht t p://x y ..coVQW7actian^trl M 4id.at«Ur-., 
«tr> 

«td>i7«/td> 
«tr» 

«td»37c/fc4> 

^ ^-^tp,,/,*,.^*^^ 
«/body» 
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6 Core Registry Services 

The following registry services are defined as sub-components of the Metia Framework. For 
each registry service, a brief description is provided, as well as a specification of which 
metadata properties are required or allowed for profiles and for queries. No discussion is 
provided regarding the scoring and ordering of search results by relevance. Each registry 
service is free to provide such functionality as needed and in a fashion optimal to the nature 
of me particular registry service. 

The 'action' property is required to be specified with the value 'locate' in all registry service 
queries, therefore it is not included in the required query property specifications for each 
registry service. Likewise, the 'relevance' and 'size' properties are allowed for all input 
queries to all registry services, therefore they are also not explicitly listed in the allowed 
query property specifications for each registry service. 

6.1 Metadata Registry Service (MET A-REGS) 

META-REGS provides for searching the complete metadata property sets (including 
inherited values) for all identifiable bodies of information, concrete or abstract; including 
media objects, media instances, media components, storage items and qualified data items. 
The results of a search are a set of profiles defining zero or more targets at the lowest level 
of Identity scope for which there is a property defined in the search query. All targets in the 
results will be of the same level of scope, even if the registry database contains targets at all 
levels of scope. 6 

The wildcard operator can be used to force a particular level of scope in the results. E.g to 
define media instance scope, only one instance property need be defined with the wildcard 

2E£™VS ^^T^KT S*" mcdia «*P* the component 

property can be defined with the wildcard operator value (e.g. "component**")- etc The 
registry service may not require nor expect that any particular instance property' be used 

ITJf ^ Y £*1F*?* * ^ !t h GOt P 6 ™^ <*o or more instance properties to 
have both wildcard and negated wudcardor*rator va^ 

The default behavior is to provide the best matches for the specified query; however by 
defining in i the > input query a value of 100 for the relevance' property, the search results wiU 
only inctade those targets which match the query perfectly. W3 farmer is most useful Tr 

^fife* infbrmation ***** and the latter for collection and 
extraction of specifically defined data. 

6.1.1 Profile Properties 

Required: All Identity properties required to uniquely identify the body of information in 
question, as well as either the location 1 or 'agency 1 property. 

Allowed: Any valid MARS property, presumably aU defined MARS properties 
applicable to the body of information in question. It is recommended that the 
title property be defined for all profiles, whenever possible. 
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6.1.2 Query Properties 

Required: No specific properties required. At least one property must be specified in the 
search query other than the 'action' property. 

Allowed: Any valid MARS property. 

62 Content Registry Service (CON-REGS) 

CON-REGS provides for searching the textual content of all media instances within the 
included archives. It corresponds to a traditional "tree-text index" such as those employed 
by most web sites. 

The results of a search are a set of profiles defining zero or more-data component data 
storage items or qualified data items. ' - 

Profiles are defined only for data storage items and qualified data items (eg, fragments) 
which belong to the data component of a media instance. Other components and other items 
belonging to the data component are w?f to be included in the search space of a CON-REGS 
registry service. Note mat in addition to actual fragment items, profiles for "virtual' 1 
fragments can be defined using a combination of the 'pointer 1 - and (if needed) 'size' 
properties, where appropriate tor the media type (e.g. for specific sections of an XML 
document instance). *~ 

For each data item, the -keywords' property is defined as die unique, rninimal set of index 
terms for the item, typically corresponding to the morphological base forma (Hnjniistic 
forms independent of inflection, derivation, or other lexical variation) excluding common 
stop «^ " deleft ("the", "a"), conjunctions <"and\ ?whereas»), or semantically 

weak words W "said"), etc. It is expected that the same tools and processes for distilling 
arbitrary input into minimal forms are applied both in the generation of the reristrv 
database as well as for all relevant input query values. . . - 

Thescope of the results, such as whole data items versus fragments, can be controlled using 
the 'fragment* property and me wildcard value operator for the scope of interest B g 
fragment^*" will force the search to only return profiles of matching fragments and not of 
whole data items; whereas "fragment*!*" will only return profiles of matching whole data 
35 storage items. If otherwise unspecified, all matching profiles for all items will be returned 

which may result in redundant iiiformation being identified. 

A human user interface will likely hide the definition of the •fragment' property behind a 
more mnemonic selection list or set of checkboxes, providing a single field of input for the 
query keywords. 

40 K a S* v « va kft for the ■keywords' property contains multiple words separated by white 

space, then all of the words must occur adjacent to one another in the order specified in die 
target content Note that this is not the same as multiple property values where each value 
contains a Single word. The set of all property values (string set) constitute an OR set, while 
the set of words m a single property value (string) constitute a sequence (phrase) in the 

45 Whlle sequences in the query property value can be. expected to match any 

white space sequence in the target content, even if those two sequences are not identical (i e 
a space can match a newline or tab, etc.). .. 

A human user interface will have to provide a mechanism for defining multiple "keywords' 
P r ?l )ert y va3ucs *s well as for differentiating between values having a single word and 
50 valvies containing phrases or other white space delimited sequences of words. In the interest 
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of consistency across registry services, it is recommended that when a single value input 
field is provided for the 'keywords' or similar property, white space is used to separate 
multiple values by default and multi-word values are specially delimited by quotes to 
indicate that they constimte the same value (e.g. the field [a b "cl c2 c3" d] defines four 
values, the third of which has three words). 

It is permitted for special operators or commands to CON-REGS to be interspersed within 
the set of 'keywords' values, such as those controlling boolean logic, maximal or minimal 
adjacency distances, etc. It is up to the registry service to ensure that no ambiguity arises 
between CON-REGS operators and actual values nor between REGS special operators and 
CON-REGS operators. REGS special operators always take precedence over any CON- 
REGS operators. 

6.2.1 Profile Properties 

Required: All Identity and Qualifier properties required to uniquely identify each data 
storage item or qualified data item in question; either the location' or 'agency' 
property; and the 'keywords' property containing a unique, minimal set of index 
terms for the item in question. 

Allowed: All required properties, as well as the title' property (recommended). 

6.2.2 Query Properties 

Required: The Tcey wards' property containing the set of index terms to search on (may 
need to be distilled into a unique, minimal set of base forms by the resristrv 
service), 3 

Allowed: All required properties, as well as the fragment* property with either wildcard 
value or negated wildcard value only. 

63 Typological Registry Service CTYPE-REGS) 

TYPE-REGS provides for searching the set of 'class' property values (including any 
inherited values) for all media instances according to the typologies defined for the 
information contained in the included archives. 

The results of a search are a set of profiles defining zero or more media instances. 
Inaddition to the literal matching of property values, such as provided by MBTA-REGS 
TYPErREGS also matches query values to target values taking into account on© or more 
"IS-A" type hierarchies as defined by the typologies employed such that a target value 
which is an ancestor of a query value also matches (e.g. a query value of "dog" would be 
expected to match a target value of "animal"). If only exact matching is required (such that 
eg. "dog" only matches "dog") then META-REGS should be used, 

TYPE-REGS does not differentiate between classification values which belong to different 
typologies nor for any ambiguity which may arise from a single value being associated with 
multiple typologies with possibly differing semantics. It is only responsible for efficiently 
locating all media instances which have defined values matching those in the input query If 
conflicts arise from the use of multiple typologies within the same environment, it is 
recommended that separate registry databases be generated and referenced for each 
individual typology. 
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6.3.1 Profile Properties 

Required: The Identity properties which explicitly and completely define the media 
instance, one or more values defined for the 'class 1 property,, as well as either 
the location' or 'agency' property. 

Allowed: All required properties, as well as the title' property (recomrnended). 

6.3.2 Query Properties 

Required: The 'class 1 property containing the set of classifications to search on. 
Allowed: Only the 'class' property is allowed in search queries. ... 

6.4 Dependency Registry Service (DEP-REGS) 

pEP-RBGS f provides for searching the set of Association property values (including any 
inherited I values) which can be represented explicitly using MARS Identity iseraantics for aU 
bodies of information in fee included archives... . 

The results of a search are a set of profiles defining zero or more targets matehiM the 
search query. * 

DEP-REGS is used to identify relationships between bodies of information within a even 
environment such as a document which serves as the baas for a translation to another 
language or a conversion to an alternate encoding, a high level diagram which summarizes 
the baac characteristics of a much more detaUed low levd diagram a 
reusable documentation component which serves as partial content for a higher level 
component, etc. The ability to determine such relationships, many of which may be implicit 
in the data in question, is crucial for managing large bodies of information where chaiuresto : 
one media instance may impact the validity or quality of other instances. 

For example, to locate all targets which inmiediately include a given instance in their 
content, one would construct a query containing the Includes' property with a value 
consisting of a URI identifying the instance, such as an MRN. DEP-REGS would then 
return profiles for all targets which include that instance as a value of their 'includes' 
property. Similarly, to locate all targets which contain referential links to a given instance, 
one would construct a query containing the refers' property with a value identifying the 
instance. * ° 

DBP-REGS can be seen as a specialized form of META-REGS, based only on the minim al 
set of Identity and Association properties. Furthermore, in contrast to the literal matching of 
property values such as performed by META-REGS, DEP-REGS matches Association 
query values to ^ target vawes 1>y applying ottfhe^Iy rMpping het ween all equivalent URI 
values when malong comparisons; such as between an MRN and an Agency CGI URL, or 
between two non-string-identical Agency CGI URLs, which both define the same resource 
fregardless of location). Note that if the META-REGS implementation provides such 
e^urvalence mapping of URI values, then a separate DEP-REGS implementation is not 
i X ^wred'. though one may be still employed on the basis of efficiency, given the 
highly reduced number of properties in a DEP-REGS profile 
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6.4.1 Profile Properties 

Required: The Identity properties which explicitly and completely define the body of . 

information, all defined Association properties, as well as either the 'location' .. 
or 'agency* property. 

Allowed: All required properties, as well as the •dtie* property (recommended). 

6.4.2 Query Properties 

Required: One or more Association properties. 
Allowed: One or more Association properties. 

6.5 Process Registry Service (PRO-REGS) 

PRO-REGS provides for searching over sequences of state or event identifiers (state chains) 
which are associated with specific components of or locations within procedural 
documentation or other forms of temporal information. 

The results of a search are a set of profiles defining zero or more targets matching the 
search query. 

PRO-REGS can be used for, among other things, "process sensitive help" where a unique 
identifier is associated with each significant point in procedures or operations defined by 
procedural documentation, and software which is monitoring, guiding, and/or mnpagipg the 
procedure keeps a record of the procedural states activated or executed by the user. At any 
time, the running history of executed states can be passed to PRO-REGS as a query ' to 
locate documentation which most closely matches that sequence of states or events, up . to 
the point of the current state, so that the user receives precise information about how to 
proceed with the given procedure or operation exactly from where they are. The procedural 
documentation would presumably be encoded using some form of functional markup (e.g. 
SGML, XML, HTML) and generation of the profiles identifying paths to states or steps in 
the procedural documentation would be automatically generated based on analysis of the 
data content, recursively extracting the paths of special state identifiers embedded in the 
markup and producing a profile identifying a qualified data item to each particular point in 
the documentation using the •pointer 1 property. 

6.5.1 Profile Properties 

Required: The Identity properties which explicitly and completely .define the body of 
information, the 'class 1 property defining the sequence of state identifiers up to 
the information in question, as well as either the location* or 'agency' property. 

Allowed: All required properties, as well as the 'tide' property (recommended) . 

6.5.2 Query Properties 

Required: The 'class* property defining a sequence of state identifiers based on user 
navigation history. 

Allowed: Only the 'class' property is allowed in search queries. 
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Claim* 



1. A method of creating an archive In a content repository system comprising a storage device for a plurality of 
persistent data entities, each entity having a predetermined level of scope such that within a set of related data 
entitles , the scope of an entity at a higher level encompasses the scope of related entities at a lower level of scope, 
and an interface linking said device to one or more external agents operable to Interact with said entities, the 
method comprising establishing a set of entities at a first level of scope Including an entity representing particular 
content and an entity representing metadata illustrative of said particular content, wherein each said entity includes 
within Its scope a pair of entitles at a second lower level of scope, of which pair one entity Is Indicative of physical 
data corresponding to a representation made by a said entity of said first level of scope and the other contains 
management metadata relating to said physical data. 

2. A method as claimed in Claim 1 , Including Instantiating metadata in accordance with a pre-determined definition 
for delivery to and retrieval from said pair of entities. . 



3. A method as claimed in Claim 2, including instantiating in accordance with said predetermined definition data 
stored in said one entity wherein said entity falls within the scope of said entity representing metadata illustrative 
of said particular content. 

4. A computer program comprising executable code for execution when loaded on a computer, wherein the computer 
is operable in accordance with said code to carry out the method according to any one of Claims 1 to 3. 

5. A program as claimed in Claim 4, stored In a computer readable medium. 

6. An archival system comprising a storage device for a plurality of persistent data entities, each entity having a 
predetermined level of scope such that within a set of related data entitles, the scope of an entity at a higher level 
encompassing the scope of related entitles at a lower level of scope, and an Interface linking said devlce*o one 
or more external agents operable to interact with said entities via a processor, the processor being operable to 
establish a set of entities at a first level of scope Including an entity representing particular content and arj entity 
representing metadata illustrative of said particular content, wherein each said entity includes within Its scope a 
pair of entitles at a second lower level of scope, of which pair one entity is Indicative of physical data corresponding 
to a representation made by a said entity of said first level of scope and the other contains management metadata - 
relating to said physical data. 

7. A system as claimed In Claim 8, wherein said storage device Is connected to a network. 

8. A system as claimed in Claim 7, Including a plurality of said storage devices. 

9. A terminal for connection to a network Including a storage device for a plurality of persistent data entities, each 
entity having a predetermined level of scope such that within a set of rotated data entitles, the scope of an entity 
at a higher level encompassing the scope of related entities at a lower level of scope, and a processor linked to 
an Interface, said terminal comprising an agent software process operable to generate a request for delivery to 
said Interface and to receive a response therefrom thereby interacting with said entitles, wherein said processor 
is operable to establish a set of entities at a first level of scope Including an entity representing particular content 
and an entity representing metadata Illustrative of said particular content, wherein each said entity Includes within 
Its scope a pair of entities at a second lower level of scope, of which pair one entity is Indicative of physical data 
corresponding to a representation made by a said entity of said first level of scope and the other contains man- 
agement metadata relating to said physical data. 
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